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ABSTRACT 

 

Effectiveness of School-based Oral Health Education for  

Children and Adolescents in Low and Middle Income Countries:  

Systematic Review and Situation Analysis of Ghana  

 

Oral health is integral to general health and essential to the capacity in biting, 

chewing, smiling, speaking, and psychosocial well-being. The global burden of oral 

diseases is high, but access to oral health care is still a problem. Changes in lifestyle and 

westernized diets have resulted in higher levels of dental caries, especially in low and 

middle income countries. The prevention of oral diseases in the child and adolescent 

population is the key as it can be prevented and potentially reversed at its early stages.  

Several reviews have attempted to investigate the effectiveness of oral health 

education. However, the conclusion varies from one author to another, and there are 

insufficient reviews regarding school-based oral health education. Considering the context 

and lack of research available in low and middle income countries, it is timely to review 

the effectiveness of school-based oral health education in low and middle income countries.  

The objective of this study is to provide evidence on the effectiveness of school-

based oral health education on oral health knowledge, behavior, oral hygiene, gingival 

health, and dental caries in low and middle income countries through a systematic review 

of the published literature and situation analysis of Ghana.  

Studies which provided school-based oral health education to the children and 

adolescents in low and middle income countries were included. Eligible studies were those 

which had outcomes as oral health knowledge, behavior, oral hygiene, gingival health, and 

caries index, and which had been published from 1995 to 2019 in English. The risk of bias 

was assessed using Risk of Bias (RoB) and Risk of Bias Assessment for Non-randomized 
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Studies (RoBANS) tools. A total of 858 studies were initially found, from which 41 full-

texts were evaluated and 20 included in the systematic review. From the 20 studies, eligible 

studies were identified for meta-analysis.  

The effect size showed that the change in oral hygiene and gingival health were 

significant. However, the impact on dental caries was not significant. The majority of the 

studies target primary schoolchildren. Traditional lecturing and demonstration are the 

common forms of education. In selecting the materials, message framing as well as their 

familiarity should be considered. Not only the dental professionals, but teacher and peer 

could be effective educators. As repetition and reinforcement of the program are critical in 

maintaining the long-term effect, school-based oral health education should be organized 

and implemented based on the country context and ensure sustainability.  

Having high prevalence of gingivitis and calculus, lack of oral health knowledge and 

self-oral health care, Ghana calls for the school-based oral health education that fits into 

the country context. School-based oral health education towards the schoolchildren in the 

lower grades will help enhance oral health knowledge and behavior at their early life course. 

The oral health messages could be incorporated into personal sanitation program to provide 

comprehensive personal hygiene program to the children and adolescents. Baseline oral 

health data needs to be collected at the national level to plan appropriate oral health 

education. In organizing health education, medical, educational, developmental and socio-

political components should get together to ensure health and education work in 

collaboration and promote oral health.   

 

 

 

Keywords : School-based oral health education, School health, Effectiveness, Systematic 

review, Meta-analysis, Situation analysis, Child, Adolescent, Schoolchild, Low and middle 

income country, Ghana, Global health
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I. INTRODUCTION 

 

1.1. Significance of the Study  

Oral health is defined as a state of being free from chronic mouth and facial pain, 

oral and throat cancer, oral infection and sores, periodontal disease, dental caries, and other 

diseases and disorders that limit an individual’s capacity in biting, chewing, smiling, 

speaking, and psychosocial well-being. It is the most common non-communicable diseases 

affecting people throughout their lifetime (WHO, 2003b). Marcenes et al. (2013) report 

dental caries as the most prevalent disease, affecting 35% of the world population, ranking 

severe periodontal disease and untreated dental caries in deciduous teeth, respectively, as 

the 6th and 10th most prevalent conditions.  

World Health Report (2002) identifies the global epidemiological transition of the 

major causes of death and disability from communicable, maternal and perinatal causes to 

chronic, non-communicable ones with the increase in life expectancy. Yet, oral health is a 

neglected area of global health. As it shows a silent epidemic that affects morbidity more 

than mortality, most countries have considered oral conditions as less important health 

issues. While the overall oral health improved in many high income countries over the last 

30 years, social and political changes towards more westernized diets have resulted in 

higher levels of dental caries in many low and middle income countries (WHO, 2003b). 

The global burden of oral diseases is high, but access to oral health care is still a problem. 

Training dental professionals and strengthening dental health services are costly and 

unrealistic to meet the dental health care needs in many low and middle income countries 

(Lancet, 2009). Therefore, the prevention of oral diseases is especially essential in low and 

middle income countries.  

Most oral diseases, such as dental caries and periodontal disease, can be prevented 

and potentially reversed in its early stages with self-limiting and proper care (Kawashita et 
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al., 2011). Child and adolescent oral health are essential since the oral diseases are 

irreversible in nature, the child and adolescent population is sensitive to oral diseases, and 

oral health behavior and habits are being created during the formative period. One of the 

preventive measures in children and adolescents may be school-based oral health education, 

which aims to improve oral health knowledge and behavior as an attempt to promote oral 

health. The intervention could best be implemented in the school setting, offering an 

efficient and effective way to reach over 1 billion children and adolescents worldwide and, 

through them, families and community members (WHO, 1996).  

However, it is challenging to implement effective school-based oral health education 

in low and middle income countries due to the underlying issues. In many low and middle 

income countries, notably in Africa, school-based oral health programs are nonexistent, 

and the methods used are different from that of the high income countries. The identified 

challenges to school-based oral health education include lack of audiovisual aids, 

transportation issues, inadequate screening tools and materials (Lawal & Taiwo, 2014; 

Sofola et al., 2002). In this evidence-based time, it is crucial to provide evidence on the 

effectiveness of any program and policy, which is even more so in low and middle income 

countries where the allocation of resources should be based on the needs and scientific 

evidence. It is in need to review the school-based oral health education programs in these 

countries and draw out implications for better implementation of the programs that would 

be the cornerstone of better oral health.  

The program effectiveness assesses the extent to which objectives are attained as a 

result of the activity, thus determines the performance of the program (Deniston et al., 

1968). The effectiveness of oral health education on knowledge, attitude, behavior, and oral 

health itself has been questioned since 1990s. Several systematic reviews have attempted 

to investigate the effectiveness of oral health education, but the conclusions are equivocal 

(Ghaffari et al., 2018; Stein et al., 2018; Habbu & Krishnappa, 2015; Nakre & Harikiran, 

2013; Gambhir et al., 2013; Kay & Locker, 1996; Brown, 1994). Moreover, the previous 

systematic review on school-based oral health education focused on the clinical outcomes 
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only and did not capture different backgrounds between the countries. These systematic 

reviews have a limited role in providing evidence to low and middle income countries 

because there is a relatively limited amount of primary and secondary researches, and the 

interventions may not be implemented in resource-poor settings (McMichael et al., 2005).  

With the increasing number of systematic reviews related to health care in low and 

middle income countries (Agampodi et al., 2015; Ndabarora et al., 2014; Gilmore & 

McAuliffe, 2013), the review of school-based oral health education programs will not only 

provide available evidence but help understand the characteristics of the programs being 

implemented and possible approaches. It is timely and critical to assess the effectiveness 

of school-based oral health education programs in low and middle income countries and 

carry out situation analysis to investigate the real situation and suggest implementation 

strategies. This systematic review will provide evidence on what works best and how 

relevant programs and policies could be implemented in the context of low and middle 

income countries. Then, situation analysis will help understand the current situation and set 

priority to plan relevant strategies. Ghana is selected as an example due to its role as one 

of the leading African countries, and political and administrative stability.  
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1.2. Objective of the Study  

The purpose of this study is to provide evidence on the effectiveness of school-based 

oral health education in low and middle income countries through systematic review and 

situation analysis. By reviewing the effectiveness of the intervention, this study attempted 

to provide evidence on effective school-based oral health education and consider the 

implementation strategies in Ghana as an example of low and middle income country. Thus, 

this study sought:  

 

1. To review the characteristics of the studies on school-based oral health education 

for children and adolescents in low and middle income countries.  

 

2. To determine the effectiveness of school-based oral health education on oral health 

knowledge, behavior, oral hygiene, gingival health, and dental caries level in low 

and middle income countries.  

 

3. To provide situation analysis and suggest strategies for the implementation of 

school-based oral health education in Ghana as a country example.  
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1.3. Research Questions  

My research questions are in line with the significance and objective of the study. 

The following three research questions will be addressed in this study:  

 

1. What are the characteristics of school-based oral health education for children and 

adolescents in low and middle income countries?  

 

2. Has school-based oral health education for children and adolescents in low and 

middle income countries led to the changes in oral health knowledge, behavior, oral 

hygiene, gingival health, and dental caries level?  

 

3. What is the current situation and how school-based oral health education could be 

planned and implemented in the Republic of Ghana as an example of the low and 

middle income country?  
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1.4. Definition of Terminology  

The terminology used in this study is defined accordingly - the operational definition 

of children and adolescents, classification of countries as low, middle and high income 

countries, school-based oral health education, and outcome variables to measure the 

effectiveness of school-based oral health education.  

 

1.4.1. Children and Adolescents  

Children and adolescents have a great potential for influencing oral health behavior 

when healthy habits are still being formed and it is also important for them to acquire proper 

habits early in the life course (Petersen, 1992). In this study, I target schoolchildren and 

adolescents; children and adolescents elsewhere in this study refer to those enrolled in 

primary school, secondary school, and high school.  

 

1.4.2. Low and Middle Income Countries and High Income Countries  

The countries are classified as low and middle income countries according to the list 

provided by the World Bank as of October, 2019. The countries grouped into low and 

middle income countries (LMICs) are those with a Gross National Income (GNI) per capita 

of below $12,375. Accordingly, the countries having GNI per capita of above $12,375 are 

classified as high income countries (HICs).  

 

1.4.3. School-based Oral Health Education  

Oral health education provides necessary and guiding information to an individual 

and a community to promote oral health status (Chang & Hwang, 2018). Captive 

population groups such as schoolchildren and employees are effective targets for the 

process. The message is delivered to the group or public in the form of educational talks, 

production and dissemination of educational material (WHO, 1981). This study defines 
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school-based oral health education as indirect or direct lecture, demonstration and hands-

on sessions delivered by various educators to the group of schoolchildren and adolescents 

as an attempt to change their oral health-related perspectives, behaviors, oral hygiene and 

oral health status. However, as the concept of school-based oral health education is no 

longer limited to delivery of the message, this study includes the educational programs that 

incorporate environmental change and community engagement, such as supervised 

activities and stakeholder training.  

 

1.4.4. Effectiveness of School-based Oral Health Education Program  

Effectiveness of school-based oral health education assesses the impact of the 

program in the personal level such as knowledge and behavior, and the clinical level such 

as improvement in oral hygiene, gingival health, and dental caries (Yu, 2007). Each 

dependent variable of the program is described in the following paragraphs.  

 

Oral Health Knowledge 

Oral health knowledge means the information necessary to understand what oral 

disease is, how the oral disease develops, what the protective measures are, and how the 

protective measures could be taken in place (Symth et al., 2007). A set of questionnaires is 

used to measure the knowledge level before and after oral health education. Some of the 

questions might involve effects of brushing and using fluoride, the meaning of gingival 

bleeding and how to protect against it, the meaning of dental plaque and its consequences, 

the meaning of dental caries and its consequences, the number of deciduous and permanent 

teeth, and effects of sugary food such as snack and soft drink (Al-Omiri et al., 2006).  

 

Oral Health Behavior  

The term oral health “behavior” points to protecting, promoting and maintaining oral 

health, and preventing oral diseases. The term is differentiated from oral health education, 
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because it is the next step of acting out the relayed guidelines or education on oral health. 

Changes in oral health behavior are usually measured with self-assessment survey 

questions regarding frequency of dental visits, dental services received last time, regular 

dental check-ups, type of toothbrush used, oral hygiene habits using toothbrush and 

brushing aids (Al-Omiri et al., 2006; Petersen et al., 2000).  

 

Indices of Oral Hygiene 

There are multiple methods and indices for estimating the degree of oral hygiene. 

Some of the oral hygiene indices are Plaque Index (PI), QHI, OHI-S, and O’Leary Index. 

The amount of plaque and calculus are assessed to determine oral hygiene. The higher the 

index score, the severe the oral hygiene status. While each index provides guidelines, 

modified methods could be applied in the studies.  

i) Plaque Index (PI), developed by Silness and Loe in 1964, is an assessment tool to 

record both soft debris and mineralized deposits from all or selected six tooth surfaces. The 

overall score is the sum of the scores measured in the tooth surfaces. The criteria for Plaque 

Index range from 0 to 3 - 0 representing no plaque in the gingival area, and 3 representing 

abundant and visible plaque along the gingival margin (Stiedl, 2017; Wei & Lang, 1982).  

ii) Quigley-Hein plaque Index (QHI) is an index developed by Quigley and Hein in 

1962. The plaque revealed on the buccal and lingual non-restored surfaces of the teeth is 

examined on a scale of 0 to 5. The index scale of 0 refers to no plaque on the tooth surface, 

and 5 represents plaque covering more than two-thirds of the tooth surface. It is calculated 

by dividing the total score by the number of tooth surfaces. (Frazão et al., 2004).  

iii) Simplified Oral Hygiene Index (OHI-S), developed by Greene and Vermillion in 

1964, is a simple assessment tool to determine oral cleanliness using the combined value 

of Debris Index and Calculus Index. Debris Index and Calculus Index, both ranged 0 to 3, 

of six tooth surfaces are measured, added together and divided by the number of tooth 

surfaces to calculate final score. The oral cleanliness is considered good when the score is 
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between 0.3-0.6; fair when it is between 0.7-1.8; poor when it is between 1.9-3.0 (Wei & 

Lang, 1982).   

iv) O’Leary Index is a simple and reliable method to evaluate oral hygiene, proposed 

by O’Leary, Drake and Naylor. The number of disclosed tooth surfaces is divided by the 

total number of tooth surfaces, and then the value is multiplied by 100 to express the index 

as percentage (Wei & Lang, 1982).  

 

Indices of Gingival Health   

Some of the indices used to examine gingival health in children and adolescents are 

Gingival Index (GI), Gingival Bleeding Index (GBI) and Community Periodontal Index 

(CPI). As gingivitis is an inflammatory lesion of the gingival tissues and usually precedes 

periodontitis, gingival color, gingival contour and gingival bleeding are the information 

needed to decide the degree of gingival health (Rebelo & de Queiroz, 2011). The higher 

the index score, the severe the gingival status.  

i) Gingival Index, developed by Loe and Silness in 1963, assesses gingival conditions. 

For each tooth, four gingival areas are given a score from 0 to 3; the scores are added and 

divided by four to calculate the index for the tooth. The final index for the individual is 

given by dividing the sum of the scores by the total number of teeth examined. The index 

criteria of 0 refers to healthy gingiva, and 3 means the presence of severe inflammation 

(Rebelo & de Queiroz, 2011; Löe, 1967).  

ii) Ainamo and Bay introduced Gingival Bleeding Index (GBI) in 1975. It performs 

gentle probing of the gingival surface and examines whether bleeding occurs within 10 

seconds. The positive sites showing gingival bleeding are recorded and converted into a 

percentage of the positive sites (Rebelo & de Queiroz, 2011).  

iii) Community Periodontal Index (CPI) is an evaluation tool used to measure 

gingival bleeding and periodontal pockets. For those under the age 15 years, only bleeding 

and calculus of the selected six teeth are measured. The result of Community Periodontal 
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Index (CPI) range from code 0 to code 4, where code 0 refers to healthy gingiva that no 

treatment is needed, and code 4 refers to the pocket depth of 6mm or more that requires 

improvement in personal oral hygiene, scaling and complex treatment (WHO, 1997). 

 

Dental Caries Index  

The Decayed, Missing, and Filled (DMF) index is the key measure of presenting past 

and present dental caries experience (Larmas, 2010). When the index is applied to teeth or 

tooth surfaces, it is called the DMFT or DMFS. The scores of DMFT index range from 0 

to 28 or 32, and the scores of DMFS index range from 0 to 128 or 148, depending on the 

inclusion of the third molars (Bandyopadhyay, 2013). Dental caries may not always be 

measured in index, as caries increment rate and other advanced forms could be applied.  
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II. METHODS 

 

2.1. Methodological Considerations  

2.1.1. Systematic Review  

Systematic review was first introduced in medical and natural science fields in 1970-

1980s to make accurate and objective decisions from the diverse and conflicting results 

(Petticrew, 2001). In the rising sea of information on each topic, summarizing the studies 

based on reliable evidence is critical to draw out the conclusion. Cook et al. (1995) defined 

the systematic review as “the application of scientific strategies that limit bias by the 

systematic assembly, critical appraisal and synthesis of all relevant studies on a specific 

topic.” Further quantitative synthesis could be done with meta-analysis, which uses the 

collected data such as effect size, relative risk and odds ratio to combine and analyze the 

effect sizes of the intervention. General advantages of systematic review and meta-analysis 

are based on the characteristics of the solid process that there is an explicit and consistent 

way to execute process, therefore the process could be followed by anyone, demonstrating 

the same results with the same data (Dawes et al., 1989). Systematic review does not always 

convey meta-analysis, but meta-analysis should be embedded in systematic review to draw 

out meaningful and comprehensive result (Hwang, 2016)  

The process of systematic review and meta-analysis includes following steps: 

framing research questions, designing study protocol, defining inclusion and exclusion 

criteria, literature search and study selection, quality assessment, data extraction, data 

synthesis and analysis (Ahn and Kang, 2018). For each step, it is important to provide 

detailed description so that the process is evident, reliable and replicable.  

The first step in systematic review and meta-analysis is framing research questions 

as part of the research protocol. The research questions should be written clearly and 
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specific based on PICO: population, patient groups studied; intervention, treatment, test, or 

exposure for the population; comparison, alternative intervention or control; and outcome, 

results of the interventions. Then, the research protocol is developed. The research 

objective, methods for literature search, inclusion and exclusion criteria, quality assessment 

tool, data extraction and analysis should be considered to minimize bias. Although study 

method is important, the quality of the studies determine the quality of a systematic review. 

Therefore, systematic reviews are commonly restricted to high-level evidence such as 

randomized controlled trials (RCTs) and prospect comparative study (Wright et al., 2007).  

Followed by the research questions and protocol, a literature search process 

commences. According to Scottish Intercollegiate Guideline Network (SIGN), use of 

Medline, Embase and Cochrane Library is the satisfactory condition to minimize bias in 

the literature search. When the literature search procedure is completed from the selected 

databases, inclusion and exclusion criteria should be applied to determine whether to 

include or exclude the retrieved literature (NECA, 2011). The extent to which the 

systematic review can draw conclusions depends on the validity of the data and results from 

the included studies. Risk of bias is assessed to identify the methodological flaws of the 

selected literature. (Higgins & Green, 2011).  

The data extraction is the process of compiling information relevant to the 

characteristics and results of the selected studies. In this process, considerations in 

describing the results, validity of the evidence, and heterogeneity should be described. As 

the descriptive analysis explains the discrepancies and characteristics of each study, 

quantitative and qualitative analyses investigate statistical effect size and implications of 

systematic review (Shin, 2015). The characteristics and quality of data would determine 

analysis methods such as the use of fixed effect model or random effect model and methods 

of publication bias (NECA, 2011). Each stage of systematic review will be provided in 

detail in the following chapters.   
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2.1.2. Situation Analysis  

WHO framework for health policies, strategies, and plans identifies the key elements 

of the sound process as engaging stakeholders, situation analysis, priority setting, bringing 

it all together, planning, monitoring, and evaluation. This analysis approach has been 

adopted in several countries to assess the functioning of the program and the quality of 

services. It is being used to diagnose and strengthen program readiness and quality; 

evaluate national programs over time; develop and validate indicators; and evaluate the 

impact of programs (Miller et al., 1998).  

It is not just a collection of facts describing the overview of the country; rather, it 

provides the full range of current and potential future health issues and their determinants 

together with the assessment of the current situation as compared to the expectations and 

needs of the country. It is fundamental to designing and updating policies, strategies and 

plans. A series of information including politics, history and institutional arrangements will 

propose causes of weak oral health performance and suggest the ways to strengthen 

strategies. (WHO, 2016b) 

Whereas the systematic review examines the trend, characteristics and effect size, 

the situation analysis focuses on the assessment of the current situation in regards to the 

implementation of school-based oral health education. The situation analysis will be carried 

out within the context of Ghana, as it is one of the leading countries of West Africa and has 

political and administrative stability to implement health policy. 
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2.2. Systematic Review  

2.2.1. Study Design  

This study systematically reviews the effectiveness of oral health education on 

knowledge, behavior and oral health status in children and adolescents. Below study flow 

shows each stage of the study. First, key questions and selection criteria were identified 

using PICOS model. Second, study protocol was developed to collect and select relevant 

studies. Third, coding table and manual were designed to code dependent and independent 

variables. Fourth, quality assessment, quantitative synthesis and analysis of the selected 

studies were carried out. Lastly, conclusion was derived based on the result of the analysis. 

All stages of systematic review followed the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) Guidelines (Appendix 3).  

 

  P: schoolchildren and adolescents 

I: School-based oral health education program  

C: Control group with one-shot or without any education 

O: Oral health knowledge, behavior, oral hygiene, gingival 

health, oral health 

  
PICOS Confirmation 

 

 

↓  

Study Protocol Development   

↓  MEDLINE, EMBASE, Cochrane Library – Core DB 

CINAHL – Standard DB Literature Search 
 

 

↓   

Literature Selection  
 

Following PRISMA Guidelines  

↓   

Quality Assessment 
 

Using RoB and RoBANS tools   

↓   

Data Extraction and Analysis    

↓   

Result and Conclusion   
 

Fig 1. Study Flow 
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2.2.2. Literature Search and Selection   

Literature Selection Criteria  

For secondary research, available literature was narrowed down to those papers that 

study the effects of oral health education on knowledge, behavior and oral health outcome 

in children and adolescents. This paper utilized PICOS model to delineate the selection 

criteria of secondary research materials. For the participants, studies that targeted towards 

school-age children and adolescents were included. Lectures, practical demonstrations, and 

hands-on sessions were the required oral health education variables. For the statistical 

sampling selection, this paper preferred those studies that set oral health education 

participants as the experimental group and non-participants and the participants who 

received one-time education as the control group. The preferred outcome variables were as 

follows: the resulting awareness level, behavior, and oral health status of experimental and 

control groups. Selected research materials were limited to randomized controlled trials 

and quasi-experimental studies, as these provide quality evidence to determine whether the 

intervention was successful.  

 

Table 1. PICOS of this Study 

PICOS Contents 

P: Participants Children and adolescents  

I: Intervention School-based oral health education program  

C: Comparison Control group that did not receive any interventions or received 

one-shot education  

O: Outcomes Oral health knowledge, behavior and oral health status 

S: Study Design Randomized controlled trials, quasi-experimental design 
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Retrieved studies were reviewed and selected according to the inclusion criteria. 

Bibliographic information was managed using Endnote x9 and Excel. Inclusion criteria of 

the retrieved studies are in the below table; exclusion criteria are designed based on the 

inclusion criteria.  

 

Table 2. Inclusion Criteria of the Retrieved Literature 

Inclusion criteria 

1) Studies targeting at children and adolescents  

2) Studies published between the years 1995 and 2019 

3) Studies including delivery of school-based oral health education program in low and 

middle income countries 

4) Dependent variables on oral health knowledge, behavior and oral health 

5) Studies in the form of experimental design or quasi-experimental design 

6) Studies reporting mean, standard deviation, t-value and F-value reported after 

intervention 

7) Studies providing full-text in English  
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Search and Selection Procedures   

COSI (COre, Standard, Ideal) model provided by the National Library of Medicine 

suggests protocol for choosing searching databases. This study included core and standard 

databases as follows: MEDLINE, EMBASE and Cochrane library as core databases and 

CINAHL as a standard one. When searching target studies from the databases, it is crucial 

to improve sensitivity and specificity to exclude inappropriate and irrelevant studies while 

keeping appropriate and relevant studies (Haig & Dozier, 2003). In order to do so, MeSH 

term and EMTREE term are used in MEDLINE, EMBASE, Cochrane library and CINAHL. 

With reference to the searching techniques suggested by the Cochrane Group, application 

of wildcard and truncation in the four databases was reviewed and study searching 

strategies were developed (Appendix 1). Text words used in the four databases were based 

on PICOS. From all the databases, literature search was completed on 30th September, 2019.  

From the four databases, a total of 1,578 studies were initially identified. 

Bibliographic information of the initially retrieved studies was managed using Endnote x9 

and Excel program. In this process, 717 duplicates were excluded, and then the title and 

abstract of the remaining 141 studies were reviewed. A total of 100 studies that had the 

irrelevant title and abstract to oral health education for children and adolescents were 

excluded, and 41 studies were remained selected. After reviewing the full-text of the 41 

studies, 21 studies were excluded as these were in the form of review study; included 

irrelevant target population; did not include control groups; did not provide exact sample 

size; were not written in English; and were unavailable to access full-text. At the end, 20 

studies were selected, and systematic review was carried out for them. Then, quantitative 

synthesis was carried out with the eligible studies.  
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Figure 2. Literature Selection Procedure 
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2.2.3. Quality Assessment  

For the studies that reviewed title, abstract and full-text, quality assessment was 

carried out. As the methodology of the studies differs by the study design, appropriate risk 

of bias tool needs to be selected for randomized controlled trials and non-randomized 

studies. For the randomized studies, Cochrane’s ‘Risk of Bias 2.0 version (RoB 2.0)’ was 

used. ‘Risk of Bias Assessment tool for Non-randomized Study (RoBANS)’ tool was 

selected to assess the non-randomized studies. Both Risk of Bias and Risk of Bias 

Assessment tool for Non-randomized Studies are the quality assessment tools to determine 

whether the study satisfies certain conditions to avoid risk of bias (NECA, 2011).  

There are six domains of criteria in Risk of Bias as follows: random sequence 

generation; allocation concealment; blinding of outcome assessment; incomplete outcome 

date; selective reporting; and other bias. Likewise, in Risk of Bias Assessment tool for Non-

randomized Study, six quality assessment domains are given as follows: selection of 

participants; confounding variables; measurement of intervention; blinding of outcome 

assessment; incomplete outcome data; and selective outcome reporting. Risk of bias in each 

domain are evaluated in three levels as low, high, and unclear (Higgins & Green, 2011). 

Two independent reviewers, one PhD in Public Health (Kim, E) and the other the PhD 

candidate (Kim, S), assessed the risk of bias and in case of different decision, they 

reconciled by mutual agreement.  
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2.2.4. Data Coding 

In reference to the previous literature, the data coding table has been developed. The 

data coding table is divided into three parts: general information, intervention variables, 

and outcome measure variables. First, general information of the studies such as first author 

name, study title, publication year, journal, study design, target population, target country, 

total sample, number of cases and number of controls were filled in the table. Concerning 

study design, the use of randomization was identified to determine whether the random 

sampling process took place. The study design of each study was classified as a randomized 

controlled trial (RCT) or non-randomized study (NRS); non-randomized study (NRS) is 

further classified as a non-randomized controlled trial, before-and-after study, or cross-

section study. Second, intervention variables, including the name of the intervention 

program, intervention group number, education methods, education contents, frequency 

and duration of the session, training place, educator, follow-up period, and final evaluation 

period, were recorded. Third, information on outcome measure variables, such as outcome 

measure frequency and selected variables, were recorded. In addition, mean and standard 

variation before and after the intervention, t-value, F-value, and odds ratio were recorded 

to calculate effect sizes.  
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Table 3. Data Coding Table 

1. General Information 

1) No. (no) ID No. 

2) Author (author) First author name 

3) Title (title) Study Title 

4) Publication year (year) Study publication year 

5) Journal name (journal) Journal name 

6) Study design (design) 1) RCT          2) NRS 

7) Target population Target population  

8) Target country Target country  

9) Total sample (total_n) Total number of samples 

10) No. of cases (case_n) Number of cases 

11) No. of controls (control_n) Number of controls 

2. Intervention Variables  

1) Intervention program (case_prg) Name of the intervention program 

2) Intervention groups (case_group) 1) 1 case group  2) 2 case groups  3) 3 or more  

3) Education method (edu_method) 
1) instruction  2) demonstration  3) hands-on  

4) pamphlet/brochure  5) supervised activities 6) etc 

4) Education contents(edu_content) Contents of education  

5) Education frequency (edu_freq) Total no. of education sessions given to the case group  

6) Education time (edu_time) Time that the education took place 

7) Education place (edu_place) Place used for education  

8) Educator (educator) 
1) dental or health professional  2) teacher  3) peer   

4) investigator   5) etc  

9) Follow up period (follow_up) Follow up period 

10) Final evaluation (final_eval) Time that final evaluation took place  

3. Outcome Measure Variables 

1) Outcome measure design  

(outcome_design) 
1) Pre/Post   2) Pre/Post & Follow up   3) Post 

2) Outcome variables  Oral health knowledge, behavior and oral health  
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2.2.5. Data Analysis 

The summary table of the literature, including general characteristics, characteristics 

of the target population and intervention was reported to understand recent trends of oral 

health education programs. The statistics of the studies such as sample size, mean, standard 

deviation, t-value, F-value and odds ratio were recorded for further calculation. When the 

impacts of the intervention were evaluated several times, the last follow up data was 

collected. When only the sample size, mean, and confidence intervals were reported, the 

standard deviation was calculated using the transformation equation. Due to the different 

effect directions and indexes used in the outcome variable, the quantitative analysis result 

was presented for each outcome variable. Test for heterogeneity reported the percentage of 

total variability across studies. Throughout the data analysis process, Excel program was 

used for data compiling, and R program (3.6.0 version) was used for statistical analysis. R 

program is free software that allows various statistical analyses, including meta-analysis.  

 

Heterogeneity Test 

If there exists significant heterogeneity across studies, a random effects model is 

preferred to analyze the results. Heterogeneity should not be construed as a problem for 

meta-analysis as it could provide an opportunity for explaining the differences in various 

circumstances (Egger et al., 1997). The forest plot could present the extent of heterogeneity 

across studies, but statistical methods are preferred to give accurate results (Shin, 2015). 

Higgins 𝐼2-statistic method represents the proportion of total variation in the estimates of 

intervention effect that is due to heterogeneity between studies. While there is no universal 

rule, the values of 𝐼2 could induce heterogeneity as follows: the value below 25 may 

account for mild heterogeneity, the value higher than 50 refers to moderate heterogeneity, 

and the value higher than 75 means severe heterogeneity across the studies (Higgins & 

Thompson, 2002).  
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Calculation of Effect Size  

The effect size represents the impact of an intervention, the strength, and direction 

of the relationship among variables. The impact of an intervention could be converted into 

a standard effect size unit. Depending on the types of variables, the effect size are 

interpreted as mean difference, the difference in risk ratio, and the difference between 

correlations (Hwang, 2015). For the dichotomous variable, the percentage of gingivitis, 

odds ratio (OR) was used to estimate effect size. For the continuous variable, the 

standardized mean difference, Cohen’s d-value, was used as the way of representing the 

effect size. Then, the adjusted effect size was estimated in the form of Hedges’s g-value. 

For the summary estimate of each study, weight is estimated, and it is inverse variance and 

proportional to the sample size. As the weight is used to determine the overall effect, the 

value reflects the sample size (Hwang, 2016).  

As the selected studies showed diverse characteristics, intervention methods, and 

environmental factors, this study assumed the presence of heterogeneity across studies. 

Thus, the random effects model was chosen as the model presumes the true effect sizes 

would follow normal distribution around the true average intervention effect (Kang, 2015). 

The 95% confidence interval is used to determine the statistical significance of the effect 

size, and if the range includes the null value, it is considered there is no statistically 

significant difference. In interpreting the effect size, Cohen’s guideline (1988) was used as 

follows: the effect of 0.2 as small; 0.5 as medium; and 0.8 as large effect size.  

 

Subgroup Analysis 

Analysis of moderators in meta-analysis verifies the difference in effect sizes between 

subgroups, and it makes it easier to determine the impact of moderators on the overall 

effects. The primary purpose of performing subgroup analysis is to understand possible 

causes for heterogeneity, rather than inducing the causal relationship between variables. 

When the moderators are dichotomous, meta-ANOVA is preferred; and meta-regression is 
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used for the continuous variables. Within the subgroups, the random effect model is 

preferred as the model assumes that the parameter and condition of each study’s effect size 

are diverse. (Hwang, 2015).  

 

Publication Bias 

Publication bias remains an issue in systematic review and meta-analysis, when 

studies reporting significant differences are likely to be published (Wright et al., 2007). 

Easterbrook et al. (1991) state that the studies with statistically significant results are 

published more frequently compared to the ones with negative or inconclusive results, 

regardless of the quality of the studies. As this tendency might affect and distort the 

conclusion of the reviews, three steps was used to assess publication bias in this study.  

First, a funnel plot is presented to visually examine the presence of publication bias. 

It is a scattered plot of the estimate of effect size against a measure of its precision, standard 

error, and sample size. When no publication bias is detected, the plot diagram shows a 

symmetrical funnel, while asymmetric shape implies the presence of publication bias. 

However, funnel plot asymmetry test alone should not be used in meta-analysis as it uses a 

subjective method and shows weak performance and high heterogeneity when the number 

of studies is less than ten. Thus, objective and accurate statistical methods should be 

accompanied to compensate the limitations (Hwang, 20015; Song et al., 2013). Second, the 

‘trim and fill’ method is used to identify the impact of publication bias and correct the 

funnel plot asymmetry. It attempts to trim the smaller studies causing funnel plot 

asymmetry, use the trimmed funnel plot to estimate the true center of the funnel, and replace 

the omitted and missing studies (Higgins & Green, 2011). Third, Rosenthal’s Fail-and-Safe 

number estimates the number of unpublished studies in the given area and represents the 

number of studies required to refute significant meta-analytic results (Fragkos et al., 2014). 

When the estimated number is larger than “5*k + 10 (k=number of studies),” the estimated 

result is considered reliable.  
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2.3. Situation Analysis  

The process of analysis is composed of four components, namely, policy, service 

delivery, epidemiological and stakeholder assessment. First, existing policies in the health 

and social sectors are identified to review political and social backgrounds. Second, types 

of dental services currently provided to people, including statistics on dental professionals 

and dental clinics, are investigated to comprehend available dental services and dental 

professionals. Third, epidemiological data on child and adolescent oral health, such as 

prevalence rate and incidence rate, is assessed to recognize current oral health status and 

needs. Fourth, stakeholder mapping helps identify stakeholders affected by oral health or 

oral health issues, who need to be engaged during the development and implementation of 

school-based oral health education (WHO, 2018).  

Therefore, the analysis in this paper attempts to perform an assessment of social 

determinants of health and health needs, including current and projected disease burdens 

and health challenges; expectations, including current and projected demand for services 

as well as social expectations; health system performance and of performance gaps in 

responding to needs and expectations; capacity of the health sector to respond to current 

and to anticipate future challenges; health system resources and of resource gaps in 

responding to needs and expectations; and stakeholder positions (WHO, 2016b).  

A country example of Ghana will give an actual picture of oral health needs and 

school-based oral health education in low and middle income countries. The above four 

components of situation analysis will be addressed in the process. Based on the result of 

situation analysis, suggestions will be made to recommend possible approaches to develop 

school-based oral health education in the context of Ghana.  
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III. Child & Adolescent Oral Health 

 

3.1. Oral Disease Prevention in Children and Adolescents  

3.1.1. Overview of Oral Health  

World Health Organization (WHO) defined health as “a state of complete physical, 

mental and social well-being and not merely the absence of disease or infirmity”. Although 

this view is often criticized as ideal condition, it does not consider health limited to the 

survival or the absence of disease but related to the quality of life (Pender, 1987). In line 

with the definition of health, World Health Organization defined oral health as “a state of 

being free from chronic mouth and facial pain, oral and throat cancer, oral infection and 

sores, periodontal disease, dental caries, and other diseases and disorders that limit an 

individual’s capacity in biting, chewing, smiling, speaking, and psychosocial well-being 

(WHO, 2003b).” Poor oral health is concerned with cardiovascular disease, diabetes, 

respiratory diseases, stroke, adverse pregnancy outcomes, stomach ulcers, oral cancers, 

obesity and psychological conditions (Dental Health Services Victoria, 2011). Pain, loss of 

function, serious illness, and even death may result from untreated oral diseases and this 

fact again reminds us that the mouth is part of the body and that oral health is essential to 

general health (Otto, 2017).  

Worldwide, oral diseases such as dental caries, periodontal disease, tooth loss, oral 

mucosal lesions and oropharyngeal cancers, human immunodeficiency syndrome 

(HIV/AIDS)-related oral disease and orodental trauma are major public health problems. 

Among these oral diseases, dental caries and periodontal disease take up the largest global 

oral health burdens (Petersen et al., 2005). At the same time, a shift from severe tooth loss 

toward severe periodontitis and untreated dental caries and an increase in untreated dental 

caries and severe periodontal diseases in the younger population is observed (Marcenes et 
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al., 2013). Control of oral diseases depends on the oral health system, but the reduction of 

risk factors is possible only when the services are oriented towards primary health care and 

prevention. Together with socio-cultural and environmental factors, modifiable risk factors 

are identified as oral hygiene practices, consumption of sugary food, tobacco use, and 

alcohol consumption. Expansion of oral disease prevention and oral health promotion 

among the public is crucial in managing oral health, when curative care is not universally 

available nor affordable (WHO, 2003b). 

Self-limiting and proper care are critical in preventing oral diseases, especially dental 

caries and periodontal diseases (Fejerskow & Kidd, 2003). Dental caries develops when 

the risk factors of susceptible tooth surfaces, cariogenic microorganisms, and sugary food 

are concurrent. The application of fluorides and dental sealants is effective in preventing 

dental caries (Gift et al., 1994). However, these alone do not prevent new lesions of dental 

caries; frequent removal of plaque is necessary to avoid caries lesions (Horst et al., 2018). 

On the other hand, gingival disease results from the bacteria in plaque that affects the 

gingival tissues and supporting alveolar bone structure. Likewise, the most widely accepted 

methods of prevention of gingivitis are personal and professional plaque removal 

procedures and professional scaling and cleaning of tooth surfaces (Gift, 1988). Besides 

clinical interventions, the removal of plaque through personal procedures should be the first 

and daily routine to prevent major oral diseases.  
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3.1.2. Characteristics of Child and Adolescent Oral Health   

During childhood and adolescence, the changes that they experience are enormous 

in terms of the body and the mouth. Around 6-7 years, when the permanent first molar teeth 

start to erupt and the teeth arrangement turns into mixed dentitions, children feel anxiety 

and discomfort towards their own oral health (Jang and Hwang, 2018; Jeong et al., 2018). 

Due to the prolonged retention of deciduous teeth and inappropriate habits, children may 

be susceptible to dental caries, gingivitis, and malocclusion (Kwon, 2012). When they turn 

into adolescents, potentially high caries rate, increased risk for periodontal disease, the 

potential use of tobacco, alcohol and other drugs cause severe impact on oral health (AAPD, 

2017). Children and adolescents are appropriate target population of oral health promotion, 

as the population is at the initial stage of oral diseases, and relatively receptive to 

understand oral health knowledge and practice protective measures (WHO, 2003a). The 

impact of oral diseases on child and adolescent is significant in terms of pain and suffering, 

functional impairment and reduced quality of life (Petersen, 2004). As an example of oral 

health implication on individual routine, a study by Jackson et al. (2011) finds that a child’s 

school attendance varies according to the degree of his oral health.  

The emerging evidence supports that oral health and general health are relevant 

throughout the life course from childhood to the elderly (Vassallo, 2016). As oral 

conditions are cumulative and chronic in nature, oral health in the early life stages is 

predictive of adult oral health due to the bacterial colonization in the oral cavity and the 

irreversible damage to dental tissues and tooth loss (Heilmann et al., 2015). Erikson’s life-

span developmental theory urged the importance of achieving distinctive goals in each 

developmental stage to make sure formation of healthy personality (Rosenthal et al., 1981). 

It has been studied that oral hygiene habits could track throughout childhood and into 

adulthood (Broadbent et al., 2011). Therefore, giving a priority on early life stages to teach 

appropriate preventive measure is critical in maintaining and promoting one’s oral health.  
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3.2. Oral Health Issues in Low and Middle Income Countries  

3.2.1. Public Oral Health Initiatives   

Public oral health measures could be delivered in the individual as well as population 

level. In the individual level, control of dental plaque, application of fluoride, pit and fissure 

sealant, diet control, and oral health education are the basic interventions to prevent dental 

caries and periodontal diseases. Collaborated effort is needed to implement effective 

education and health promotion policy. Public preventive measures include water 

fluoridation, maternal and child oral health program, and school oral health program. Since 

the introduction of water fluoridation in 1945 by the United States, it has been extended to 

many other countries, such as Canada, New Zealand, Malaysia and Korea. The percentage 

of fluoride differs by the area and temperature, ranging from 0.6 to 1.2 ppm. For the 

countries that do not drink tab water, salt fluoridation is implemented in some countries to 

reduce the prevalence of dental caries. Maternal and child oral health program aims to 

manage and promote oral health of infants and preschoolers by providing relevant 

information to parents and teachers. School-based oral health education includes dental 

screening, supervised toothbrushing, fluoride mouth rinse, school water fluoridation, and 

school dental service (Yu, 2007).  

The issues of child and adolescent oral health have been well recognized at the global 

level. World Health Organization entails the global priority action areas for oral health as 

promoting oral health of children and youth through Health Promoting Schools, enhancing 

oral health systems and oral health information systems, providing evidence for oral health 

policy and formulation of goals (Petersen, 2009). The goals related to child and adolescent 

oral health include increasing the proportion of caries-free 6-year-olds and reducing the 

DMFT at age 12 years, with special attention to high-risk groups within populations 

(Hodbell et al., 2003). In achieving the goal, not only vertical but comprehensive public 

oral health measures are needed.  



30 
 

Many high income countries have been trying to increase access to emphasize oral 

health promotion and disease prevention, oral health care, enhance oral health workforce, 

and eliminate oral health disparities. As the result of public health initiatives, changing 

living conditions and improved self-care practices, remarkable reductions in the prevalence 

of dental caries in children have been observed in many high income countries over the 30 

years. However, despite considerable improvements achieved in oral health, dental caries 

persists in every country and problems exist, especially in low and middle income countries 

(Murray et al., 2003; WHO, 2003b) 
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3.2.2. Oral Health in Low and Middle Income Countries 

Most high income countries have well-structured health systems enabling quality 

health services to the people. However, in low and middle income countries, health services 

are considerably limited due to low socio-economic status, low oral health literacy rate, 

lack of education, low access to oral health care, low prioritization of public oral health in 

relation to general health, inadequate resource allocation and management (FDI, 2016). For 

example, while the average dentist to population ratio in high income countries is 1 to 5,000, 

the average in Africa is 1 to 150,000, and is even worse in Ethiopia where the average is 1 

to 1 million people. Even in countries with growing dentist population such as India and 

Brazil, the problem persists due to inadequate number of dentists in rural areas to deal with 

the dental care needs and the tendency to work abroad (FDI, 2014).  

Currently, the level of dental caries is high in several American and European 

countries and most children have symptoms of gingivitis. In Africa, Latin America and 

Asia, cases of noma are reported for young children aged 3-5 years and 90% of them die 

without having received any oral health care (WHO, 2003). About 90% of the children in 

Thailand reported one or more oral impacts of eating, speaking, cleaning teeth, relaxing, 

emotion, smiling, study, and contact (Gherunpong et al., 2004); prevalence of reported 

toothache was found to be 33% in Brazilian children (Goes et al., 2007). Although the 

severity of dental caries is relatively low, the prevalence of dental caries is about 80% and 

over 90% of caries is untreated in most low and middle income countries. Morbidity of 

dental diseases amongst children is high, and the treatment of dental caries in children alone 

would exceed the total child health expenditure if it were available in the low and middle 

income countries (Kathmandu, 2002).  
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Table 4. Global Trends in Dental Caries Levels of 12-years-olds 

Country Year DMFT Year DMFT 

High Income Countries 

Australia 1977 4.8 2009 1.1 

Austria 1978 3.0 2007 1.4 

Belgium 1983 7.5 2009-10 0.9 

Canada 1974 4.4 2007-09 1.0 

Japan 1975 5.9 2016 0.2 

Republic of Korea 1979 2.5 2012 1.8 

United Kingdom 1983 3.1 2013 0.8 

United States of America 1979-80 2.6 1999-04 1.2 

Low and Middle Income Countries 

Brazil 1986 6.7 2010 2.1 

China 1983 0.8 2015-16 0.9 

Ethiopia 1993 1.0 2012-13 1.3 

Ghana 1991 0.1 1999-00 0.4 

Indonesia 1970 0.7 2014 3.2 

Mongolia 1976 1.4 1997 1.9 

Nepal 1984-86 0.5-2.1 2014 2.3 

Thailand 1960 0.4 2012 1.3 

Zimbabwe 1985 0.5 2012 0.9 

Source: World Health Organization Collaborating Centre (n.d.) 
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As the table indicates, recent global trends in dental caries levels of 12-year-olds 

show a growing tendency of dental caries in low and middle income countries, while a 

decreasing tendency is captured in high income countries. Therefore, more attention should 

be given to enhance child and adolescent oral health. However, as resources are scarce and 

inappropriately allocated in curative services in low and middle income countries, the 

public expenditure on health is not fully devoted to the priority of children and adolescent 

health. Some experiences from Bangladesh, Indonesia, Nepal and Tanzania present 

ineffectiveness and inefficiency of treatment-oriented dentistry, exerting unequal 

distribution of oral health care. Oral health services are not existing in most rural areas, 

where more than 80% of the population lives. The pilot surveys in rural areas of Indonesia 

and Bangladesh indicate that people are not aware of preventive measures of oral health 

(Helderman et al., 1999). Simple and relatively inexpensive measures such as oral health 

education, fluoride use, self-compliance, and early screening could prevent the prevalence 

of oral diseases (FDI, 2016). School-based oral health education in low and middle income 

countries would be a cost effective and easy-to-organize program to improve oral health 

knowledge and behavior and benefit the population’s oral health.  
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3.3. School-based Oral Health Education  

3.3.1. Overview of School-based Oral Health Education 

 Concept of School-based Oral Health Education 

Health education, a component of health promotion, is the process of enabling people 

to increase control over and improve health with the help of informed decisions about 

matters affecting their health (WHO, 1986; Brown, 1994). Grout (1968) suggested that 

“health education is the translation of what is known about health into desirable individual 

and community behavior patterns by means of educational process.” It is mainly concerned 

with modifying the risk factors of diseases by targeting personal behavior (Haleem, 2004). 

Some of the identified risk factors for the major oral diseases include increased sugar 

consumption, dental plaque, poor oral hygiene, lack of exposure to fluoride, smoking and 

chewing tobacco. Although the risk factors are affected by socio-economic, cultural and 

political factors, the change in personal oral health behavior is required for oral health 

promotion (Yu, 2007). In line with the definition of health education, school-based oral 

health education program aims to promote oral health knowledge through educational 

measures to improve oral health knowledge, awareness and behavior (Murray et al., 2003). 

For children and adolescents, schools are considered one of the best settings to 

effectively implement oral health education programs. More schools likely exist than health 

facilities in all income settings, which is more evident in underprivileged areas. The school 

years cover the influential periods where lifelong sustainable oral health perspectives, 

awareness and behaviors are developed (WHO, 2003a). At the global level, approximately 

80% of children attend primary schools and 60% complete at least four years of education, 

with wide variations between countries and gender. In some countries, more than 50% of 

children aged between 7 and 14 years are out of school and less than 20% complete the 

first grade due to the exploitation of child labor. Nonetheless, schools are an essential 

setting, offering an efficient and effective way to cover over 1 billion children and 
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adolescents worldwide and, through them, families and community members (Joeger et al., 

2002). In low and middle income countries with underdeveloped oral health systems, the 

education system is particularly well-positioned to promote oral health as the target 

population has limited access to oral health services (Bundy et al., 2018).  

The Ottawa Charter for Health Promotion detailed five elements of health promotion 

actions as building healthy policy, creating supportive environments, strengthening 

community action, developing personal skills, and reorienting health services. The 

elements are applied to the school setting, resulting in the introduction of the concept 

‘Health Promoting School’ and its launch of ‘Global School Health Initiative’ by the World 

Health Organization. ‘Health Promoting School’ aims to improve the health of students, 

school personnel, families and other members of the community through the school setting. 

The common foundations of health promoting school include school environment, school 

curriculum, and school’s intimate relationships with parents and the community. Among 

these, school health education is the core factor because learning about and developing 

awareness of health is the core component (Barnekow et al., 2006). These days, the concept 

of school-based oral health education is no longer limited to the delivery of the message. 

Rather, the school-based education provides the interactive ground for the students and the 

community, giving instruction as well as the environmental change.  

 

Implementation of School-based Oral Health Education 

School-based oral health programs are highly advanced and well-practiced 

throughout European countries, United States of America and Canada. In high income 

countries, oral health education forms an essential part of school-based oral health activities; 

the main goal is health promotion though general health education as well as oral health 

education (Shin, 2011). Examples of school-based oral health programs are listed below.  

In the United States, school-based oral health activities began in 1954 to provide 

fluoride to the children living in fluoride-free areas. Most of the school-based activities are 
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state-led projects, including the provision of fluoride, dietary control in the school 

environment, dental sealants, and oral health education. Some of the private schools hire 

dental hygienists to provide appropriate prevention measures as well as education programs 

(Lee, 2000). In the case of Australia, all schoolchildren from grades 1 to 12 receive school-

based oral health services. One school dentist takes charge of 5 to 8 School Dental Health 

Service Centers; in each center, dental therapists and dental assistants are working together. 

The services provided in the center include an oral examination, toothbrushing instruction, 

oral health education, topical fluoride application, oral prophylaxis, dental sealants, and 

other basic treatments. The recordings of the school-based oral health services in Australia 

would be compiled in the computer system, making it easier for evaluation and planning of 

health policy (Shin, 1994). European countries implement oral health education to enhance 

awareness and promote oral health of the people in order to realize the social security 

system (Cho, 2009; Lee & Yun, 2004).  

The activities in high income countries focus on not only the preventive care but 

early detection, allowing primary health care to be best practiced in the school environment. 

However, the situation is more challenging in low and middle income countries. Indonesia 

and Thailand have adopted school-based oral health programs, but the implementation is 

inconsistent and dependent on the enthusiasm of teachers (Pithpornchaiyakul et al., 2009). 

There is a gap between high, low and middle income countries in terms of the way the 

program is designed and implemented due to the scarce resources, trained professionals, 

administrative support, social and political issues (Lancet, 2009). The characteristics of 

school-based oral health education in low and middle income countries would be further 

identified in the study. 
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3.3.2. Considerations on School-based Oral Health Education  

Components of School-based Oral Health Education  

Hornsey (1982) conceptualized components comprising health education. Four 

models of health education are outlined, which have implications for health education. 

These are medical, educational, developmental, and socio-political models. Although the 

models are theoretical constructs, components within each model are distinguishable and 

even provides implications in developing health education. First, the medical component is 

the most commonly used one, which concentrates on the content of information to motivate 

people; it depends on the specialist who understands what the best approach is to give 

appropriate advice. Second, the education model is focused on life-style adaptation, with 

the philosophy of getting the most out of life and enjoying as much as possible. The second 

model highlights the importance of encouraging people through various educational 

methods. Third, the developmental model means the people are responsible for determining 

health needs and taking appropriate decisions and actions to promote good health. Fourth, 

and the last, the socio-political model focuses on the community in terms of the root causes 

of social illness. The fourth model is concerned with recognizing human rights as its 

strength is in joint action aimed at the root causes such as social, political and economic 

determinants of health. Not only the contents of oral health education but medical, 

educational, developmental and socio-political components should be considered together. 

As oral health issue is no longer an individual matter, broader school-based oral health 

education based on the school community could be designed.  

 

Planning and Evaluation of School-based Oral Health Education  

As the primary purpose of oral health education is behavioral change, it is important 

that these theories are taken into consideration and the education purpose is illuminated in 

the program evaluation. The evaluation process is a core element in planning oral health 
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education for developing effective programs, making the best use of limited resources, 

providing feedback, and notifying policy development and implementation (Global Road 

Safety Partnership, 2007). There are several behavioral change theories attempting to 

describe, predict, or explain the change in behavior through behavioral constructs (Moore 

& Johnson, 2015). Three general themes emerge from the models – those that focus on 

intrapersonal capacity; interpersonal relationships and supports; and those related to 

environmental supports and contexts. Intrapersonal capacity refers to individual 

characteristics that influence behavior, such as knowledge, attitudes, beliefs and personality 

traits. Interpersonal supports mean interpersonal processes and primary groups such as 

family, family and peers. While major concepts of each theory differ from one to another, 

the theories recognize the processes needed to make behavioral change. Intrapersonal level 

of behavioral change takes the form of knowledge acquisition, attitude or belief generation, 

behavior formation; interpersonal level includes interaction with the surroundings such as 

friend, family and peers (WHO, 2012). Planning and evaluation processes are not separate 

in nature as the primary purpose needs to be kept in mind at the planning stage and extends 

through the evaluation stage. In dosing so, theoretical concepts could be considered to make 

sure that the changes occur systematically.  

 

Contents and Methods of School-based Oral Health Education  

It is important that oral health education contents be prepared according to the 

characteristics of the participants and expected goal. It could be said that objective is the 

behavioral goal of the participants, while education contents assist the behavioral goal to 

be expressed. Oral health education consists of basic understanding towards oral health, 

knowledge and skills needed to prevent oral diseases and manage oral health, 

understanding and attitude towards dental treatment, and oral health care behavior. The 

selection and organization of oral health education contents should be based on the 

objective of education, and needs of the participants (Lee & Yun, 2004).  
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Effective education methods should be chosen to draw the participants’ attention (Yu, 

2007; Han, 2005). Direct or indirect form of education could be delivered to the target 

population. For direct education, lecture, demonstration and hands-on session could be 

arranged; slides, video and pamphlet are used for indirect education. While direct education 

targeting a large group or personal training has shown more effective result compared to 

indirect education, several factors such as purpose and target population should be 

considered to select appropriate education method (Jeon et al., 1999). Oral health education 

provided by different providers, dental professionals, trained teachers and trained peers, 

show significant effect in enhancing oral health knowledge, behavior and oral hygiene 

status, implying that not only the professionals but the trained teachers and peers could take 

complementary roles (Haleem et al., 2016). Diverse teaching methods such as conventional, 

experiential, video assisted, and audio-video assisted methods could be effective means of 

education. Some studies comparing the effect of conventional teaching methods with other 

teaching methods in primary and secondary schools present satisfactory results to improve 

knowledge, attitudes and practices regardless of the educational approach (Marchetti et al., 

2018; Sadana et al., 2017; Angelopoulou et al., 2015).  

No long-term effect could be expected nor sustained with only one-shot instruction. 

Repetition and reinforcement play crucial roles in the sustainability of the effect of the 

programs (Haleem et al., 2016; Rodrigues et al., 2009). Han and Park (2017) report that 

oral hygiene behavior and oral hygiene status are well-maintained after four weeks from 

the cessation of the one-month program. While some studies report regression in oral 

hygiene level after four weeks, the study shows still a high level even after four weeks, 

implying the presence of retention effect. Choi et al. (2009) find that oral hygiene highly 

improved after giving three repetitive sessions to the primary schoolchildren. Similarly, 

Shenoy and Sequeria (2010) identify that the intervention group with a greater number of 

sessions tends to result in better oral health knowledge and oral hygiene level. While there 

is no thumb rule, it has been shown that the more the number of sessions, the greater the 

effect on personal as well as oral hygiene level.  
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3.3.3. Effectiveness of Oral Health Education  

Previous Studies on Effectiveness of Oral Health Education 

Successful education programs rely on practical evaluation of reliable data (United 

States Department of Health and Human Services, 2009). Program evaluation provides not 

only feedback on the effectiveness but whether the program is appropriate for the target 

population and whether there any problems in implementation. It may take several forms, 

such as process evaluation, impact assessment, and outcome evaluation, depending on the 

aims of the specific program. Outcome evaluation that measures a change in outcomes is 

the most common form of evaluation as it provides information as to whether the program 

was effective in making a difference (Global Road Safety Partnership, 2007). Indicators of 

the expected outcomes are used to determine the effectiveness of oral health education 

programs. Improved oral health knowledge and acquired skills often are used as are oral 

hygiene, gingival health and dental caries levels (Flanders, 1987). Oral health knowledge 

and behavior measures are evaluated through questionnaires or interviews. In the cases of 

clinical outcomes, the assessment of oral hygiene, gingival health, and dental caries usually 

require the recruitment of dental professionals or trained researchers for objective and 

reliable assessment. The selection of index depends on the validity and reliability of the 

index, purpose of the study, and level of disease in the population (Poulsen, 1981). 

Throughout the process, changes in personal and clinical outcomes would determine the 

appropriateness of the program and the achievement of the expected objective.  

Oral health knowledge refers to the information necessary to understand what oral 

disease is, how it arises and what the protective measures could be implemented (Smyth et 

al., 2007). It is considered as a prerequisite for health-related behavior (Misovich et al., 

2003). A set of questions would be used to measure changes in knowledge before and after 

oral health education. Some of the questions include effects of brushing and using fluoride 

on the dentition, the meaning of bleeding gums and how to protect against it, the meaning 
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of dental plaque and its effects, the number of deciduous and permanent teeth, the effects 

of sweets and soft drinks on the dentition, and the effects of caries (Al-Omiri et al., 2006).  

Oral health behavior refers to various oral health related behaviors such as tooth 

brushing, use of dental floss and regular dental check-ups. It is measured with self-

assessment survey regarding frequency of dental visits and services received last time, oral 

hygiene habits using toothbrush and brushing aids (Al-Omiri et al., 2006; Petersen et al., 

2000; Lang et al., 1994). Good oral health behavior is associated with increased knowledge, 

reduced dental plaque and calculus, which would result in lower prevalence of dental caries 

and gingivitis (Mizutani et al., 2012; Ostberg et al., 1999; Fukai et al., 1999).  

There are several indices to assess oral hygiene, gingival and periodontal health, and 

dental caries experience. Oral hygiene indices involve Oral Hygiene Index (OHI) and 

Simplified Oral Hygiene Index (OHI-S) that are composed of combining debris index and 

calculus index, Silness-Loe Plaque Index based on both soft debris and mineralized 

deposits on the indexed teeth, and Quigely Hein Index based on level of plaque level on 

buccal and lingual surfaces. Gingival health could be measured using Loe-Silness Gingival 

Index, Gingival bleeding Index and Papillary Bleeding Index. The Community Periodontal 

Index (CPI) developed by the World Health Organization could be utilized to record 

periodontal status and periodontal treatment needs by measuring bleeding, calculus and 

loss of assessment levels. Dental caries experience could be measured using Decayed, 

Missing, Filled teeth (DMFT) or Decayed, Missing, Filled surface (DMFS).  

 

Systematic Review on Oral Health Education 

Systematic reviews on oral health education were published depending on the 

settings, target population, and various dependent variables. As of October, 2019, there are 

less than 50 reviews regarding oral health education in Cochrane library, and in fact there 

exists few systematic review and meta-analysis studies in this area. Since the effectiveness 

of oral health education has been questioned in the 1990s, systematic reviews and meta-
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analysis have attempted to address the issue. Major findings of the systematic reviews and 

meta-analysis are provided below.  

Ghaffari et al. (2018) selected 11 studies published from years 2000 to 2016 to 

conduct a meta-analysis of 17-year intervention in assessing the effectiveness of oral health 

education and promotion programs. The conclusion reported that past oral health education 

and promotion programs were effective especially among children where positive impacts 

on dental visits, attitudes, brushing and flossing behaviors for 3 months post-intervention 

were shown.  

Stein et al. (2018) conducted both systematic review and meta-analysis to evaluate 

the effectiveness of school based oral health education and supervised toothbrushing in 

improving oral hygiene and dental caries in schoolchildren. Studies published between 

1995 and 2015 were selected; 12 studies were included in the systematic review. The 

authors concluded that no long-term evidence was found in reducing plaque accumulation, 

gingivitis and dental caries in the school environment.   

Habbu and Krishnappa (2015) reviewed 11 studies published between 2005 and 2011 

to assess the quality of the evidence on the effectiveness of oral health education in children. 

The studies showed short-term improvement in the plaque and gingival scores; 

improvement in oral health knowledge, but no significant changes were shown in attitude 

and behavior. At the end of the study, the authors reaffirmed the importance of 

standardization of oral health education to synthesize the data.  

Nakre and Harikiran (2013) conducted a systematic review to assess the 

effectiveness of oral health education programs in all age groups. A total of 40 studies 

published after the year 1990 were selected in the review. The result showed that oral health 

education was effective in improving oral health knowledge, attitude, practice, and gingival 

health, and in reducing the plaque, bleeding on probing of the gingival and caries increment. 

Gambhir et al. (2013) undertook a systematic review on impact of school based oral 

health education programs in India. Throughout the study searching process, 10 studies 
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published between 1992 and 2012 were identified and included in the review. The analysis 

indicated that oral health knowledge and attitude were improved through school based oral 

health education. Although a significant reduction in plaque level was shown after the 

education, no reduction could be found in gingival and DMFT scores. 

Kay and Locker (1996) reviewed studies from the years 1982 to 1994 to assess the 

quality of the evidence presented by the studies on the effectiveness of oral health education. 

A total of 14 studies were included in the qualitative review, while 7 studies were used in 

the meta-analysis. The analysis indicated a small positive, but temporary effect on plaque 

accumulation, no discernible effect on dental caries, and a constant positive effect on 

knowledge levels. The authors further suggested well-designed research to standardize and 

synthesize the outcomes should be taken into consideration. 

     Brown (1994) selected 57 studies published between 1982 and 1992 to review studies 

on dental health education and health promotion. The author concluded that dental health 

education can result in improvements in behavioral changes and in objective measures of 

oral health status but it was less effective in changing attitudes and awareness level. 

     Previous systematic review and meta-analysis suggests condensed information on 

the effectiveness of oral health education and provided impact of variables in developing 

oral health education. Considering lack of evidence on oral health education for children 

and adolescents, especially in low and middle income countries, this study focuses on 

analyzing characteristics of the oral health education program and computing effect sizes 

to determine efficacy of the intervention. 
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IV. EFFECTIVENESS OF SCHOOL-BASED ORAL 

HEALTH EDUCATION 

Based on the literature search and selection criteria, a total of 20 literature published 

between the year 1995 and 2019 was selected from the databases. For each of the selected 

studies, a descriptive analysis was carried out to elaborate general characteristics of the 

study and intervention in middle and low income countries according to study design, 

publication year, country, target population, intervention, and outcome variable. Risk of 

bias was assessed for all selected literature using appropriate tools.  

For quantitative synthesis, the literature was reviewed in detail to consider whether 

enough statistics and study methods are provided in the full-text. Then, a meta-analysis was 

performed with the eligible studies to estimate effect sizes by variables. Throughout the 

process, the effect sizes by variables were identified.  

   This chapter describes the characteristics of the literature, target population, oral health 

education programs, and outcome variables used in the analysis. The sub-chapters include 

parts related to the general characteristics of the selected studies, the characteristics of the 

interventions, and effect size of the education by intervention types.  
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4.1. Quality Assessment of the Literature 

Quality Assessment of the Randomized Controlled Studies 

From the selected literature, there were sixteen studies with randomized controlled 

designs. For all sixteen randomized controlled studies, Cochrane’s ’Risk of Bias (RoB)’ 

tool was used to evaluate the presence of risk of bias based on the six domains. The six 

domains are related to random sequence generation, deviations from the intended 

interventions, blinding of outcome assessment, incomplete outcome data, selective 

outcome reporting, and other sources of bias.  

As a result, the ‘random sequence generation’ domain was considered having a low 

risk of bias since the randomization processes were well mentioned in all literature. While 

one study presented changes in the intended intervention, the risk of bias was marked as 

unclear because the author mentioned reasons and ways in dealing with the issues. The 

domain of ‘blinding of outcome assessment’ was considered having high risks of bias in 3 

studies and unclear risks of bias in 2 studies because these studies either not mentioned or 

not blinded the research investigators from the outcome assessment process. In regards to 

outcome reporting, no selective outcome reporting was detected. For ‘other sources of bias,’ 

it was considered unclear when the language barrier due to translation, and the difference 

in outcome measurement.  
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Table 5. Risk of Bias of the Randomized Controlled Studies 

(N = 16) 

Domains Risk of Bias Number (%) 

Random sequence generation Low 

High 

Unclear 

16 

0 

0 

100 

0 

0 

Deviations from the intended interventions Low 

High 

Unclear 

15 

0 

1 

92 

0 

8 

Blinding of outcome assessment Low 

High 

Unclear 

11 

3 

2 

64 

24 

12 

Incomplete outcome data Low 

High 

Unclear 

16 

0 

0 

92 

0 

8 

Selective outcome reporting Low 

High 

Unclear 

16 

0 

0 

100 

0 

0 

Other sources of bias Low 

High 

Unclear 

13 

0 

3 

72 

0 

28 
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Figure 3. Risk of Bias Graph and Summary of the Randomized Controlled Studies 
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Quality Assessment of the Non-Randomized Studies 

For the four non-randomized studies, Cochrane’s ‘Risk of Bias Assessment tool for 

Non-randomized Study (RoBANS)’ was used for quality assessment. There are six domains 

in evaluating the risk of bias of the non-randomized studies, which corresponds to the 

selection bias, performance bias, detection bias, attrition bias, and reporting bias. The result 

showed an unclear and a high risk of bias present in one study regarding ‘blinding of 

outcome assessment.’ One study briefly mentioned that the investigator participated in the 

outcome assessment process, but without any information about the blinding process; the 

other study only said about the indices used for outcome measurement, but no information 

was given about the examiner and the blinding process. No risk of bias was detected for 

other domains, selection of participants, confounding variables, intervention measurement, 

incomplete outcome data, and selective outcome reporting, as the explanation was 

adequately mentioned within the documents. Summary table of the quality assessment of 

the non-randomized studies is provided below.  
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Table 6. Risk of Bias of the Non-Randomized Studies  

(N = 4) 

Domains Risk of Bias Number (%) 

Selection of participants Low 

High 

Unclear 

4 

0 

0 

100 

0 

0 

Confounding variables Low 

High 

Unclear 

4 

0 

0 

100 

0 

0 

Measurement of intervention Low 

High 

Unclear 

4 

0 

0 

100 

0 

0 

Blinding for outcome assessment Low 

High 

Unclear 

2 

1 

1 

60 

20 

20 

Incomplete outcome data Low 

High 

Unclear 

4 

0 

0 

100 

0 

0 

Selective outcome reporting Low 

High 

Unclear 

4 

0 

0 

100 

0 

0 
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Figure 4. Risk of Bias Graph and Summary of the Non-Randomized Studies  
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4.2. General Characteristics of the Literature 

Among the 20 literature on school-based oral health education programs, 6 studies 

(30%), 6 studies (30%), 7 studies (35%), and 1 studies (5%) are published between the 

years 2000 and 2005, 2006 and 2010, 2011 and 2015, and 2016 and 2019, respectively. 

More studies on the effectiveness of school-based oral health education are being carried 

out closer to the year 2000. In terms of the study design, there are 16 studies (80%) that 

applied randomized controlled study design in implementing the educational intervention. 

And 4 studies (20%) are conducted in the form of non-randomized designs, which are 

different from the randomized controlled trials in terms of allocation of randomization.  

The literature was from 9 different countries, while most studies were carried out in 

Iran, India, Brazil, and China. There are 5 studies (25%) from Iran, 4 studies (20%) from 

India, 4 studies (20%) from Brazil, 3 studies (15%) from China, and 1 study (5%) each 

from Tanzania, Pakistan, Thailand, and Zimbabwe. The studies are from 3 different 

continents. Looking at the distribution of the literature by continent, 14 studies from Asia, 

4 studies from South America, and 2 studies from Africa.  
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Table 7. General Characteristics of the Literature 

Domain Sub-domain Number (%) 

Publication year 

2000-2005 6 30 

2006-2010 6 30 

2011-2015 7 35 

2016-2019 1 5 

Study design 
Randomized controlled study 16 80 

Non-randomized study 4 20 

Country 

Iran (Asia) 5 25 

India (Asia) 4 20 

Brazil (South America) 4 20 

China (Asia) 3 15 

Tanzania (Africa) 1 5 

Pakistan (Asia) 1 5 

Thailand (Asia) 1 5 

Zimbabwe (Africa) 1 5 
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4.3. Characteristics of School-based Oral Health Education  

Characteristics of the Target Population  

The characteristics of the target population of school-based oral health education 

programs are provided in the table below. In terms of the school domain, more than half 

(65%) of the studies targeted towards primary school students. Then, five studies (25%) 

are carried out in secondary schools. In high school, only two studies (10%) are found to 

be eligible for the analysis. Most of the school-based oral health education programs 

targeted the population groups in the following order: primary, secondary, and high schools. 

The least number of studies are carried out and published in terms of the high schools.  

The studies included children and adolescents as the primary target population, and 

six studies included parents and teachers as stakeholders to promote the prolonged effects 

of the intervention. The total number of the target population from the studies was 13,169.  

The total sample number could be divided into four groups - studies less than 100; 

between 100 and 300; between 301 and 500; and more than 500. There are one studies (5%) 

targeted less than 100 participants. Five studies (25%) included the number of target 

population between the range of 100 and 300. Seven studies (35%) included the total 

population between the range of 301 and 500, and seven studies (35%) included more than 

500 target population.  

In terms of the case number, the subgroups are also divided into four groups – studies 

that provided the intervention to the participants less than 100; between 100 and 300; 

between 301 and 500; and more than 500. Two studies (10%) provided school-based oral 

health education to the case group less than 100; eight studies (40%) gave the instruction 

to the group range between 100 and 300. Then, six studies (30%) targeted the group range 

between 301 and 500; and four studies (20%) targeted the group more than 500.  
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Table 8. Target Population Characteristics of the Literature 

Domain Sub-domain Number (%) 

School 

Primary school 13 65 

Secondary school 5 25 

High school 2 10 

Total sample size 

Less than 100 1 5 

Between 100 and 300 5 25 

Between 301 and 500 7 35 

More than 500 7 35 

Case number 

Less than 100 2 10 

Between 100 and 300 8 40 

Between 301 and 500 6 30 

More than 500 4 20 
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Intervention Characteristics  

There are seven categories regarding the intervention characteristics, which include 

educator, intervention group number, education methods, number of sessions, time per 

session, follow-up period, and control group intervention.  

First, the intervention has been provided by different educators. Most of the 

intervention was delivered by schoolteachers in six studies (30%), while in five studies 

(25%), dental or health professionals took charge of the intervention. In one study (5%), 

the researcher himself provided the intervention. In others category, four studies (20%) did 

not report the educator; different educator, such as dentist, teacher, and peer, gave 

instruction to each study groups in 3 studies (15%); one study (5%) provided indirect 

instruction only, so there was no educator involved.  

While one case group and one control group are considered an ideal study design in 

conducting systematic review and meta-analysis, it is not the case in every situation. There 

are eight studies (40%) that provided the school-based oral health education for a single 

intervention group. Then, seven studies (35%) delivered the program for two intervention 

groups, and another five studies (30%) included three intervention groups. Concerning the 

target group, all thirty-one studies primarily targeted children and adolescents, and four 

studies have provided the intervention to the stakeholders such as teachers, parents and 

school staff. While three studies involved stakeholders created a unique case group, the 

study by Tai (2009) formed one case group including both children and mothers.  

Various forms of education methods were used in the intervention. One study (5%) 

by Yazdani (2009) provided indirect instruction using leaflet and videotape to the case 

groups. Most studies, 14 studies (70%), gave direct instruction to the case groups. A study 

by Frencken (2001) only involved verbal instruction; some studies gave instruction, 

demonstration and discussion; other studies used pamphlet and audio-visual aids for 

effective education. In one study (5%), instruction with the provision of the toothbrush was 

delivered to the participants. Then, instruction and supervised activities such as supervised 
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toothbrushing, exposure to fluoride, providing preventive and curative care were designed 

in four studies (20%). Direct instruction using various methods is frequently used to deliver 

school-based oral health education, while some attempted to provide more comprehensive 

approach by incorporating provision of toothbrush and supervised activities.  

In terms of the number of sessions, one study (5%) by Rodrigues (2003) provided 

only one oral health education session, while other studies offered more than two courses, 

a maximum of over seventy courses to the intervention groups. Six studies (30%) did not 

mentioned about the number of sessions. The number of sessions ranged from 1 session to 

72 sessions. Each session lasted between 0 to 30 minutes in ten studies (50%); more than 

30 minutes in 7 studies (35%). The allocated time per session is not mentioned in three 

studies (15%). The session time ranged from 15 minutes to 70 minutes.  

The follow-up period of the intervention is important because the outcome result 

would be attained at the highest level by the time the intervention ends and as the time 

passes, reversed awareness, behavior and oral health might occur at some point. There are 

eleven studies (55%) that lasted school-based oral health education program between 1 and 

6 months; one study (5%) that lasted the program between 7 months and 1 year; eight 

studies (40%) that lasted the program for more than 1-year period. The follow-up period 

ranged from 1 month to 5 years.  

This study limited the control group as the ones without any intervention or with one-

shot intervention. Majority of the studies, sixteen studies (80%), provided no intervention 

at all to the intervention groups. However, due to the ethical issue, three studies (15%) 

provided one-shot intervention during the study (Chandrashekar, 2014; Jaime, 2015; 

Pakpour, 2016); one study (5%) by Shenoy offered one-shot intervention after the study.  
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Table 9. Intervention Characteristics of the Literature 

Domain Sub-domain Number (%) 

Educator 

Teacher 6 30 

Dental/health professional 5 25 

Researcher 1 5 

Others (multiple providers, not mentioned) 8 40 

Intervention group 

number 

1 group 8 40 

2 groups 7 35 

More than 3 groups 5 25 

Education methods 

Indirect instruction  1 5 

Direct instruction 14 70 

Instruction & provision of toothbrush 1 5 

Instruction & supervised activities 4 20 

Number of sessions 

1 session 1 5 

2 to 6 sessions 6 30 

7 to 10 sessions 2 10 

More than 10 sessions 5 25 

Others (not mentioned) 6 30 

Time per session 

0 to 30 min 10 50 

More than 30 min 7 35 

Others (not mentioned) 3 15 

Final assessment 

from baseline 

Between 1 and 6 months 11 55 

Between 7 months and 1 year 1 5 

More than 1 year 8 40 

Control group 

intervention 

No intervention to the control group 16 80 

One-shot intervention during the study 3 15 

One-shot intervention after the study 1 5 
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Intervention in low and middle income countries 

Classifying the intervention characteristics by education components can further 

explain the characteristics in low and middle income countries. Majority of the studies 

targeted primary schoolchildren, and education methods were usually in the form of 

traditional lecturing, demonstration, and supervised activities. The studies allocated around 

30 minutes for instruction and another 10 to 20 minutes for discussion or group activities, 

while the ones provided only instruction allocated around 30 minutes per session. Oral 

health education was delivered by various educators such as dental or health professional, 

teacher, and peer. Although the studies show significant impact in personal and clinical 

outcomes, long-term effect is inconclusive. Training not only the target population itself 

but stakeholders such as parents and teachers was likely to result in positive effect.  

 

Table 10. Characteristics of the Intervention by Education Components 

Components Characteristics 

Medical component 

Importance of oral health, oral health and general health, 

human dentition, etiology of dental diseases, toothbrushing, 

dietary recommendations, visiting dental clinic 

Educational component 

 Target population: primary schoolchildren  

 Education methods: instruction / instruction and 

discussion / instruction and supervised toothbrushing  

 Use of education materials: materials familiar to 

schoolchildren  

 Educator: dental or health professional, teacher and peer  

 Duration: for long-term effect, at least 6-month program 

could lead to behavioral as well as clinical changes 

Developmental 

component 
Oral health knowledge, behavior, and clinical outcomes  

Socio-political 

component 
Engagement of stakeholders such as parents and teachers  
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4.4. Main Outcome of the Literature  

The outcome variables included in the literature are changes in knowledge, behavior, 

plaque removal, gingival health and dental caries. The below table summarizes the 

distribution of these studies according to the main outcome of the intervention. Most of the 

studies assessed the effects of the intervention on knowledge, behavior and dental indices, 

or on dental indices only, depending on the objectives. The result is somewhat controversial, 

as some studies report significant as well as non-significant effects on knowledge, behavior, 

and plaque removal domains. In the case of gingival health, all studies showed significant 

improvement. In terms of dental caries, although no significant effect was reported, some 

studies found different dental caries levels between the case and control groups.  

 

Table 11. Main Outcome of the Literature 

Domain 
Number of papers 

included 
Significant effect No significant effect 

Knowledge 5 4 1 

Behavior 10 9 1 

Plaque removal 14 13 1 

Gingival health 16 16 0 

Dental caries 8 0 8 

 

Five studies evaluated the change in knowledge level as one of the outcome variables. 

Among five, four studies (de Farias, 2009; Haleem, 2012; Jaime, 2015; Vangipuram, 2016) 

provided direct instruction to the intervention groups focusing on child and adolescent 

population. These studies showed statistical significance in knowledge level, especially on 

knowledge about dental caries, time for changing toothbrush, time taken for brushing, and 

common cause of tooth decay. A study conducted by Mayer (2003) was a follow-up study, 

five years after the termination of the program, and showed no statistical significance in 

the case groups. In fact, all participants, irrespective of exposure to the intervention, 
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reported improved oral health habits. Taken together, the case groups of Mayer study 

retained the improved levels of knowledge after several years, and results from other 

studies indicate that knowledge could be significantly improved with the help of school-

based oral health education.   

The effects of educational interventions on oral health behavior were generally high 

as nine out of ten studies showed statistically significant. The studies found to be effective 

reported changes in oral health behavior in terms of toothbrushing frequency and duration, 

dental floss frequency, dental visits, use of fluoride and consumption of sugar (Petersen, 

2004; Tai, 2009, Shenoy, 2010; Haleem, 2012; Yekaninejad, 2012; Pakpour, 2014; Jaime, 

2015; Pakpour, 2016; Vangipuram, 2016). In Mayer’s study, three-year intervention was 

not effective in increasing schoolchildren’s use of fluoride-containing toothpaste and twice-

daily tooth brushing after five years of the program. The immediate result of the study 

showed significant improvement in frequency of dental floss use, and sugar consumption. 

However, five years after the termination of the programs, increased daily use of dental 

floss and decreased sugar consumption were seen in all groups. It was identified that results 

of the long-term follow-up studies also show improved behavior. Behavioral change in oral 

health could be achieved with the help of school-based oral health education, either in the 

form of instruction and supervised toothbrushing, instruction and group activities, 

instruction using audio-visual aids, or instruction to both children and stakeholders.  

Fourteen studies measured plaque level as outcome variable. While plaque level 

generally improved significantly after the intervention, there was one study that reported 

no significant change. A study by Frencken provided oral health education program 

through schoolteachers for 3.5 years, but no difference in plaque level could be found after 

3.5 years. The author mentioned that one-shot training of schoolteacher was ineffective and 

moreover, actual implementation of the program was uncertain to some degree. Other 

studies (Thomas, 2000; Rodrigues, 2003; de Farias, 2009; Saied-Mallemi, 2009; Tai, 2009; 

Yazdani, 2009; Haleem, 2012; Yekaninejad, 2012; Mbawalla, 2013; Chandrashekar, 2014; 

Pakpour, 2014; Pakpour, 2016; Vangipuram, 2016) reported significant effects in the case 
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groups. Various education methods were used, including direct instruction, indirect 

instruction, instruction and supervised toothbrushing, instruction and provision of 

toothbrush; four studies involved stakeholders such as parents and teachers in the 

intervention, and it was likely that the programs that included stakeholders showed more 

significant effect in the reduction of plaque level.   

Sixteen studies examined gingival health as a result of the intervention. The level of 

effectiveness of school-based oral health education in gingival health was highly significant 

as reported by all studies (Thomas, 2000; Peng, 2004; Petersen, 2004; de Farias, 2009; 

Saied-Moallemi, 2009; Tai, 2009; Yazdani, 2009; Shenoy, 2010; Haleem, 2012; 

Yekaninejad, 2012; Mbawalla, 2013; Nammontri, 2013; Chandrashekar, 2014; Pakpour, 

2016; Vangipuram, 2016). Eleven studies targeted children and adolescents, and significant 

effect in gingival health was reported after the intervention. However, as four studies with 

stakeholder engagement indicate, the result showed that gingival health improved 

significantly especially when the children and stakeholders together participated in the 

program. A study by Saied-Moallemi provided intervention separately to children and 

parents group, and the result was more positive when parents were aware of the importance 

of oral health. Gingival health is important as it may develop to periodontal disease in the 

adulthood, and the selected studies show gingival health could be improved significantly 

through the school-based oral health education.  

The result concerning dental caries was uniform in the eight studies. All studies 

reported that there was no significant change in dental caries level before and after the 

intervention (Frencken, 2001; Peng, 2004; Petersen, 2004; Tai, 2009; Mbawalla, 2013; 

Nammontri, 2013; Chandrashekar, 2014; Jaime, 2015). One study by Frencken found out 

that while there was no significant effect, low caries increment was observed in the case 

group. Also, Peng reported that the case group with sugar-free gum showed 42% increment 

of DMFS, when compared with other case group with instruction and control group.    
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4.5. Effect Size of School-based Oral Health Education  

     A total of six studies, all in the form of randomized controlled studies, were included 

in the meta-analysis for quantitative synthesis. The overall effect was estimated for each 

outcome variables, including Plaque Index (PI), Gingival Index (GI), DMFS, and gingival 

health. As PI, GI, and DMFS were in the form of continuous variables, standardized mean 

difference was used to combine the effect sizes. The variable that estimated the level of 

gingival health was dichotomous, therefore odds ratio was used to estimate the effect size. 

As the effect direction of PI, GI, and DMFS is negative, the lower the g-value indicated the 

higher the effect size. The table below indicate that the school-based oral health education 

was effective to change the level of PI, GI and gingival level, but not DMFS. Random effect 

model was used to interpret the effect sizes to compensate the difference in study design, 

environment, target population, and intervention methods across the studies.  

 

Table 12. Overall Effect by Outcome Variables 

Variable Model k ES(g) 
95% CI 

Q (df) p 𝑰𝟐 
Lower Upper 

Plaque Index 
Random 5 -1.09 -1.81 -0.38 

93.67 (4) <0.0001 95.7 
Fixed 5 -0.87 -1.01 -0.73 

Gingival Index 
Random 5 -0.85 -1.39 -0.31 

55.78 (4) <0.0001 92.8 
Fixed 5 -0.91 -1.05 -0.76 

DMFS 
Random 2 -0.003 -0.19 0.19 

0.01 (1) 0.91 0.0 
Fixed 2 -0.003 -0.19 0.19 

Variable Model k OR 
95% CI 

Q (df) p 𝑰𝟐 
Lower Upper 

Gingival Health 
Random 3 0.56 0.40 0.77 

0.77 (2) 0.68 0.0 
Fixed 3 0.55 0.40 0.77 
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4.5.1. Overall Effect of Plaque Index 

The overall effect of Silness and Loe Plaque Index (PI) was estimated from five cases 

– three non-randomized studies and two randomized controlled trials. The value of 

heterogeneity, 95 with p-value less than 0.001, implicated that there was high heterogeneity 

across the studies. The significant g-value of 0.87 supported the hypothesis that a large 

effect size is shown after delivery of school-based oral health education programs in plaque 

level. The forest plot visually supported the large effect size as well as the high 

heterogeneity across the studies. While subgroup analysis by study design rejects the effect 

size in the randomized controlled trials, strong effect was recognized when all studies are 

combined.  

 

 

Figure 5. Forest Plot of Plaque Index 

 

     To examine publication bias, funnel plot, trim-and-fill test, and fail-safe number were 

used for visual and statistical interpretation. Deviation on the right and left axis in the funnel 

plot assumed the existence of publication bias. However, in the trim-and-fill test, no study 

was added to the previous studies to compensate for the publication bias. Thus, the effect 
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size was still significant even after the trim-and-fill test. The Rosenthal’s Fail and Safe 

approach was used to examine whether the publication bias has occurred by chance and 

how many studies would be needed to convert the result. The fail-and-safe method reported 

that 318 number of additional studies are needed to bring the effect size down to a 

statistically insignificant level (Rosenthal, 1979). As the number of studies is larger than 

“5*k + 10,” it could be said that the estimated effect size of PI is a reliable one. The figure 

below shows the funnel plot before and after trim-and-fill.  

 

  

Before trim-and-fill After trim-and-fill 

Figure 6. Funnel Plot of Plaque Index 
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4.5.2. Overall Effect of Gingival Index 

     Similarly, Loe and Silness Gingival Index (GI) was calculated from the five cases 

and showed a significant effect size as a result of school-based oral health education 

programs. The effect size was 0.85, and it corresponds to the large effect size. The value of 

heterogeneity, 93 with the p-value less than 0.01, showed there was high heterogeneity 

across the studies. Below forest plot supported a high effect size in the measurement of GI, 

and high heterogeneity across the studies. Subgroup analysis by study design showed 

rejected the effect represented in non-randomized studies, but studies altogether showed 

presence of significant effect size.  

  

 

Figure 7. Forest Plot of Gingival Index 

 

     The publication bias test further provided evidence and reliability for the estimated 

effect size. In the funnel plot, asymmetrical shape assumed the presence of publication bias. 

The trim-and-fill test showed there are two additional studies needed to revise the 

publication bias, and the revised effect size was -1.27. Showing higher effect size compared 
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to the original effect size, the estimated effect size proved high effect size in GI. The 

Rosenthal’s Fail and Safe Number reported a few 261 additional studies are needed to bring 

the effect size down to a statistically insignificant level. As the number 261 is bigger than 

“5*k + 10,” the effect size of GI in the intervention group was found to be more significant 

compared to that of the control group.  

 

  

Before trim-and-fill After trim-and-fill 

Figure 8. Funnel Plot of Gingival Index 
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4.5.3. Overall Effect of DMFS 

The effect size of DMFS was estimated, but the result showed that the intervention 

was not significant to change DMFS level in the case groups. As the number of studies was 

insufficient to perform funnel plot and trim-and-fill test, Rosenthal’s test was carried out 

and it suspected the presence of publication bias by giving the value of zero.  

 

 

Figure 9. Forest Plot of DMFS 

 

 

4.5.4. Overall Effect of Gingival Health  

     Some studies estimated gingival health as dichotomous variable, representing those 

who have satisfactory gingival health and those with unsatisfactory gingival health. The 

studies of Nammontri, Saied-Moallemi, and de Farias were selected for data collection due 

to their intervention similarity of delivering direct instruction to the schoolchildren for 2 to 

4 months period. The selected studies were all in the form of randomized controlled studies, 

and the collected data was computed to estimate effect size in terms of odds ratio. The 

overall effect indicated that gingival health increased significantly in the case groups after 

the intervention. In terms of the odds ratio, 56% of the case group was likely to experience 

gingival disease compared to the control group. No concern of heterogeneity was found in 

interpreting the overall effect of gingival health as 𝐼2 was zero.  
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Figure 10. Forest Plot of Gingival Health 

 

The Rosenthal’s Fail-and-Safe number reported that the estimated effect size might 

show reversed result with the 12 additional studies. Then, trim-and-fill test showed the 

revised effect size as 0.56 without any added studies. Although some publication bias was 

detected in the Rosenthal’s Fail-and-Safe number, it was revised using the trim-and-fill test, 

showing no difference in effect size. The funnel plot showed symmetrical shape, having 

the small study effect positioned at the bottom.   

 

  

Before trim-and-fill After trim-and-fill 

 

Figure 11. Funnel Plot of Gingival Health  
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V. APPLICATION IN GHANA SITUATION 

5.1. Political and Social Background 

5.1.1. Overview of Ghana  

The Republic of Ghana is located at the central part of the West African Coast. It has 

a total land area of 238,537 km2 and is bordered by Togo on the east, Burkina Faso on 

the north and northwest, and Cote d’Ivoire on the west (Ghana Statistical Service et al., 

2015). Ghana is often considered as a model for political and economic reform in Africa. 

After the British colonization period, the country regained independence in 1960. Since 

Kwame Nkrumah served as the first president, the country moved towards economic 

stability and democracy (UNDP, n.d.). In terms of the income level, Ghana is classified as 

lower middle income country. As of 2018, the GDP was $65.556 billion, and GNI per 

capita was $2,130 (World Bank, 2019a). The country economy continues to grow, and 

economic growth is expected to be 7.6% in 2019 (World Bank, 2019b).  

The Ghanaian population is made up of diverse ethnic groups: the largest group of 

Akans (48%), Mole-Dagbani (17%), Ewe (14%), Ga-Dangme (7%) and others (Ghana 

Statistical Service et al., 2015). As of 2019, there are 16 administrative regions: Western 

North, Western, Central, Greater Accra, Volta, Eastern, Oti, Asanti, Ahafo, Bono, Bono 

East, Savannah, Northern, North East, Upper East, and Upper West. The total population 

of Ghana is 30 million, of which 1.8 million and 0.7 million comprise the population in 

Volta and Oti regions, respectively. The Volta and Oti regions are located at the Eastern 

part of Ghana; includes 25 districts and occupies 8.7% of the total land area of Ghana 

(Ghana Statistical Service, 2019b). These regions are representative of Ghana, as their 

demographic, poverty rate, urbanization rate, education indicators and density of public 

health workers are all in line with that of national averages. Since the age distribution in 

the regions is also similar to the national average, major indicators are comparable to that 

of the population as a whole (Wang et al., 2017). As the Oti region is the one carved out of 
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the previous Volta region in December 2018, some national statistics do not comply with 

current administrative regions. Thus, in the following sections, the previous Volta region 

data that incorporates both Volta and Oti regions would be used to provide relevant 

information. 

 

 

Figure 12. Map of Ghana  

(Source: Ministry of Foreign Affairs and Regional Integration, n.d.) 
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5.1.2. Educational Structure and Attainment  

Considering the importance of education and as part of the implementation of 

Millennium Development Goals, Ghana government has mainstreamed the concept of free 

and compulsory basic education and the Education for All into the Medium Term National 

Development policy frameworks (Ghana Statistical Service, 2013b). In accordance with 

the national policy, Ghana Education Service, the implementation body of educational 

policies, undertakes new policy initiatives to ensure all children receiving good quality 

formal education through effective and efficient management of resources.  

The education structure of Ghana consists of 6 years of primary school, 3 years of 

junior secondary school, 3 years of senior secondary school, and 3 years or more of tertiary 

school. It provides free and compulsory education up to junior secondary school (Ministry 

of Education, 2013). Education expenditure has been one of the national priorities in recent 

years, spending 6.2% of GDP in 2014. In the past few years, there is a steady increase in 

school attendance rate. Ghanaian schoolchildren attend school in higher rates compared 

with many other African countries. Average school year is 11 years from primary to tertiary 

education (Ghana Statistical Service, n.d.). The gross enrollment rate of primary school 

reached over 103.6% in 2018 from 82.9% in 2000; junior secondary school increased from 

35% in 2000 to 71% in 2018. The secondary school enrolment rate is comparable with 42% 

in Nigeria, and 35% in Ethiopia (World Bank, 2019b).  

However, the improvement is not without any challenges. The proportion of 

population 15 years and older who have ever attended school is higher in the urban areas 

compared with the rural areas; higher in the female population who have never attended 

school compared with the male population (Ghana Statistical Service, 2019a). In general, 

older Ghanaians have lower literacy rates compared with the younger ones, which 

highlights increased access and enrolment over the generations. Overall literacy rate of the 

population 11 years and older was 74.1%, showing some gaps between sex and locality of 

residence. Children and adolescents under 15 years who attend basic education took up 
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37.7% of the population of Volta region. The educational statistics of Volta region is not 

very different from the nationwide statistics, showing literacy rate of 73.5%, past and 

current school attendance rate of 75.8% (Ghana Statistical Service, 2013b). Together with 

social inequalities, persistent national problems include shortages of trained teachers, 

school facilities, and learning materials.  

 

5.1.3. Health System and Health Status 

Over the past decade, Ghana’s health sector has undergone major policy changes. 

National health policy linked the national development framework to the global initiatives 

to improve the health outcomes, offer financial protection, and ensure the system that is 

responsive, efficient, equitable, and sustainable. As a result of the decentralization, 

Community-based Health Planning and Service (CHPS) initiative took place to ensure 

primary health care in the district level (Saleh, 2013). The National Health Insurance 

Scheme has been introduced since 2003, under the National Health Insurance Act 650. 

Currently, out of 77.0% of the overall population who have registered with the health 

insurance only 44.9% are covered; among 79.7% of the Volta region population 42.7% are 

covered (Ghana Statistical Service, 2019a). As for the benefit packages of health insurance, 

over 95% of the afflicted disease conditions are covered. The benefit packages include 

some of the out-patient and in-patient services, oral health, eye care services, maternity 

care, and emergency care. In the case of oral health, basic curative services such as pain 

relief, dental restoration with simple amalgam fillings, and temporary dressing are covered.  

Significant progress has been made in Ghana’s health outcomes. The life expectancy 

at birth has increased from 57 years in 2000 to 63 years in 2018; the under-five mortality 

rate has dropped from 100 per 1,000 live births in 2000 to 48 per 1,000 live births in 2018 

(World Bank, 2019b). However, Ghana is still facing several challenges. Although 

communicable diseases are declining, they are still highly prevalent as it makes up 53% of 

total deaths. Malaria and pneumonia are the major causes of death among children under-
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five. At the same time, due to the epidemiological change, the rate of non-communicable 

diseases is growing. In 2008, 39% of deaths were caused by the non-communicable 

diseases (Saleh, 2013). The major non-communicable diseases are cardiovascular diseases, 

cancers, diabetes, chronic respiratory diseases and sickle cell disease; the first four share 

common risk factors with oral conditions (Ghana Statistical Service, 2017). The importance 

of prevention in non-communicable diseases has been highlighted, but no clear 

implementation strategy or sustainable financing is in place (Saleh, 2013). Overall, Ghana’s 

health system has some difficulties not only in policy implementation and resource 

allocation but inequality in access to care. As Ghana Health Service (2017) emphasizes, 

ensuring evidence-based decisions in implementing programs and activities are essential to 

tackle these issues. 

 

5.1.4. School Health Education Programme  

The health status of the schoolchildren has been identified as a critical determinant 

of educational attainment. As some previous school health projects presented significant 

gains for some years, there was a need to extend the scope at the national level (Catholic 

Relief Services, 2009). Although School Health Education Programme (SHEP) was 

established in 1992, fragmented and duplicated efforts were being made due to the lack of 

comprehensive objectives and guidelines. In 2014, Ghana Education Service (GES) 

launched the policy guidelines for the implementation of the SHEP in the country. The 

concept of school health now goes beyond the treatment of diseases by incorporating 

healthy lifestyles and intersectoral collaborations (Ghana News Agency, 2014). The 

concept of the SHEP is based on the Child Friendly Schools (CFS) Framework adopted by 

GES. CFS Framework has two characteristics of which ensuring rights of children in the 

learning process and considering best interest of children to attain full potential (Ministry 

of Education, 2013).  
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The goal of the SHEP is to ensure the provision of comprehensive health, nutrition 

education, and related services to enable children with basic life skills for healthy living. 

Major areas are skills-based health education, food safety nutrition, and education, a safe 

and healthy school environment, and disease prevention and control. At the district level, 

SHEP coordinators would be designated to monitor and supervise the implementation of 

the programs; at the school level, a teacher identified as School-based Health Coordinator 

(SBHC) leads the planning and implementation of the SHEP activities (Ghana Education 

Service, n.d.). Health centers and CHPS collaborate with the schools to provide routine 

medical care, immunization, nutrition counseling, health education, sexually transmitted 

disease testing, and pregnancy testing (Boateng, 2008).  

In Kwabre district, the proportion of the program components included a healthy 

school environment (55.5%), health education (18.0%), health services (14.8%), school-

home coordination (11.1%); none of the comprehensive school health programs was 

considered. In general, the eye, dental, ear, and other issues were screened in order, 

representing 20%, 13%, 10%, and 57%, respectively. Deworming exercises were carried 

out once or more than once a year in about 50% of the schools. While monitoring and 

evaluation mechanism was not in place, some attributed reasons included lack of requisite 

logistics (56.7%), lack of trained personnel (26.7%), and low interest (16.7%) (Boateng, 

2008). Concerning sexual education among adolescents, schools in Ghana are 

implementing an advance school-based health education programs compared with that in 

other countries of the region. However, broadening the range of topics and better 

integration of topics are some challenging issues (Awusabo-Asare et al., 2017). There was 

no report available on the effectiveness of health education, not to mention oral health 

education. While communicable diseases are prevalent and urgent issues, non-

communicable conditions and oral health issues are frequently being detected and 

increasing in number. Therefore, oral health education at school is a critical issue to be 

addressed and arranged.  
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5.2. Oral Health Needs  

5.2.1. Oral Health Issues   

The issue of oral health in Africa is problematic, as it has been identified that at least 

96% of Ghanaian adults aged between 35 and 44 years are affected by periodontal diseases, 

and 40% of 12-year-old children suffer from decayed, missing, stained teeth and bad breath 

(Gadugah, 2017). There are six types of dental health professionals, which include dental 

surgeon, dentist, dental clinic assistant, dental technician, dental technologist, and dental 

therapist (Kim, 2019). The dentist-to-population ratio within the nation is 1:104,000, and 

1:1,049,928 in the Volta region (Hewlett et al., 2015). The Volta regional hospital report 

in 2006 showed that dental caries was among the top three out-patient-department cases 

from 2004 to 2006; no oral health report was found in the following year (Beni, 2009).  

Little is known about oral health status among Ghanaian due to the lack of research 

and public interest. Still, some studies reveal the prevalence of oral diseases among the 

youth. One study conducted with 1,408 patients in the pediatric dental clinic found dental 

caries and periodontal disease to be the most common oral conditions. High incidence of 

symptomatic visits and high occurrence of late visits were shown, which illustrate an unmet 

need for dental health care among children in Ghana (Amoah et al., 2018). Another study 

carried out with 1,835 schoolchildren aged between 4 and 16 in peri-urban Accra showed 

that the severity of plaque and gingival inflammation increase with age, while caries 

experience was relatively low with the mean DMFT score of 0.79. The percentage of 

calculus ranged from 78.9% in the 4-5-year-olds to 97.6% in the 6-year-olds; the 

percentage with severe gingival disease ranged from 0.8% in the 6-year-olds to 4.3% in the 

13-16-year-olds (Bruce et al., 2002). The other study carried out with 377 schoolchildren 

of the Volta region revealed similar results – relatively low level of caries experience with 

the mean DMFT score of 0.24, 79.6% of the schoolchildren having bleeding gums, and 

59.9% of the schoolchildren who brush teeth twice daily (Beni, 2009). Previous literature 
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points out that dental caries and periodontal disease in the youth are common; the oral 

health of schoolchildren is poor, especially in maintaining oral hygiene and gingival health.  

Lack of dental health professionals, especially in rural areas like the Volta region, 

and the continuous needs of dental health care call for the implementation of national action. 

The three major reasons contributing to poor dental practices were parental negligence, 

ignorance and unaffordability of dental conditions. Socio-economic factor contributes to 

the percentage of dental caries as children aged between 4 and 12 years in low income 

families suffer from dental caries twice as high as compared to those from middle income 

households. In Upper East region, common practice was use of chewing sticks made from 

Nim tree or the stem of plantain; use of chewing stick and ashes from charcoal or sand and 

lime in a paste form was the cheapest method to keep oral health clean. Most schools do 

not have pipe borne water and even water from unrecognizable sources are often 

contaminated (Bruce-Konuah, 2016).  

As an attempt to deal with these issues, the need to empower people has been 

emphasized, calling for continuous effort in educational initiatives aimed at improving oral 

health care delivery (Gadugah, 2017). Ghana Dental Association, the professional body 

that oversees dentistry, has collaborated with several institutions and agencies. The on-

going activities with Unilever include Brush Day & Night Campaign, community programs, 

dentist activities, and the celebration of World Oral Health Day (Goku, 2019).   
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5.2.2. Oral Health Status   

Although there were limited data available on implementation strategies and oral 

health statistics, some findings are identified throughout the process. As dental caries level 

and gingival health index are usually used to identify current status of child and adolescent 

oral health, together with these indices, oral health knowledge, behavior, and plaque level 

would be used to examine oral health of Ghanaian children and adolescents.  

The level of oral health knowledge and behavior could be assumed from the two 

studies. The study in Accra was carried out in private and public schools, and the one in 

Volta region was conducted in the urban and rural areas of the region. Both studies 

conducted cross-sectional surveys to investigate current status of child and adolescent oral 

health. Although the outcomes measured in these studies are not identical, some of the 

comparable outcomes were oral health behavior regarding toothbrush frequency, 

toothpaste use, experience of visiting dental clinic, percentage of calculus, and experience 

of dental caries. While oral health knowledge was not comparable between the studies, 

percentage on knowledge of floss use was included to provide some baseline data. 

Summarized table of oral health outcomes from each study is provided below.   

 

Table 13. Comparison of Oral Health Outcomes in Ghana 

Outcome Accraa Voltab 

Knowledge of floss use 10.8% - 

Brush twice per day 42.0% 59.9% 

Toothpaste use 94.7% 92.3% 

Visited dental clinic 22.2% 2.4% 

Calculus level 69.6% 57.3% 

Dental caries experience 17.4% 12.5% 

Source: Ndanu et al. (2015)a; Beni (2009)b 
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Ghanaian children and adolescents had little knowledge on floss use. There were 

more than 40% of schoolchildren who brushed teeth less than twice a day, but more than 

90% of them used toothpaste when brushing. The percentage of dental clinic visit differs 

by region, showing lower dental clinic visit in the Volta region. In terms of the clinical 

outcomes, dental caries experience was relatively low and calculus level was high. The 

trends in DMFT level shows increasing pattern of DMFT level, from 0.1 in 1991 to 0.4 in 

1999-2000. Also, it is concerned that more than 90% of children and adolescents would 

have gum diseases later in the adulthood.  
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5.3. Recommendations for School-based Oral Health Education  

Based on the situation analysis, recommendations are made for each education 

component and the draft curriculum. In terms of medical component, although dental caries 

level is relatively low, calculus rate, dental visit, and toothbrushing twice per day are still 

the major concerns. Self-oral health care using toothbrush or chewing stick should be 

emphasized, depending on the availability of water, cultural belief and affordability. As 

national oral health report is unavailable, it is recommended to have one to capture overall 

image of oral health in Ghana. One-day national health check-up for the schoolchildren 

would be helpful to collect information on oral health and general health.  

As it is important to fully activate existing policies, current SHEP format could be 

modified to incorporate oral health curriculum. When schoolteachers and heads of schools 

are willingness to enhance oral health knowledge and behavior of children and adolescents, 

the existing school clubs and other forms of activities could be expanded to incorporate 

oral health messages (Appendix 7). Designing non-communicable disease curriculum 

using common risk factor approach may benefit students to learn healthy lifestyles as well 

as oral health habits. Also, the schools should closely collaborate with CHPS to examine 

oral health and give health education to the school staff, teachers, and schoolchildren.  

Development component, the effect of oral health education, should be considered 

at the first stage and emphasized during the sessions. Considering poor oral hygiene and 

lack of basic oral health knowledge and behavior, the program should focus on oral health 

knowledge and behavior aspects. Education contents regarding oral health knowledge and 

behavior could be drawn out from the medical and educational components. Organization 

of oral health education should be based on oral health needs assessment, which again 

emphasizes the importance of constructing national oral health report. In the meantime, 

currently available data could provide baseline data to design oral health education, 

focusing on knowledge and behavior. With the help of the improvement in oral health 

knowledge and behavior, better oral hygiene is expected. 
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The result of the systematic review shows that the engagement of stakeholders helps 

increase the effect of the intervention. Considering parental ignorance to oral health and 

inadequate dental professionals, parental participation and policy framing are important 

factors to increase social awareness and increase the intervention effect. While SHEP is in 

place nationally, the extent to which the program covers, and the duration of the program 

are unclear. Therefore, planning, evaluation and monitoring of the program are needed to 

meet the child and adolescent oral health needs. At the same time, not only education but 

the oral health system needs to be reoriented. Analyzing and setting priorities on how to 

make use of infrastructure, resources, equipment and national oral health goal could help 

the oral health of the people in the broader context.  
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Table 14. Ghana Situation Analysis and Recommendations for School-based Oral Health Education 

Education Components Current Situation Recommendations 

Medical component 

 DMFT index: 0.4 

 Calculus level: more than 50% 

 Dental visit: 22.2%(Accra); 2.4%(Volta) 

 Toothbrush twice per day: 42.0(Accra);  

59.9%(Volta) 

 Toothpaste use: 94.7%(Accra); 92.3%(Volta) 

 Chewing stick use: prevalent in Upper East area 

 Self-oral health care using toothbrush or 

chewing stick depending on the area situation 

(availability of water, cultural belief, 

affordability)  

 Need of oral health report in the national level  

 

Educational component 

 School Health Education Programme (SHEP)  

focusing on WASH 

 School & CHPS collaboration   

 Inclusion of oral health education in WASH / 

designing NCD health education contents using 

common risk factor approach 

 CHPS takes part in school health education   

Developmental 

component 

 Lack of basic oral health knowledge and  

behavior 

 Poor oral hygiene   

 Focusing on increasing oral health knowledge 

and behavior 

 With the help of behavioral change, oral 

hygiene could be enhanced 

Socio-political 

component 

 School Health Education Programme (SHEP) in  

place  

 Parental ignorance, unaffordable dental services 

 Dentist to population ration: 1:104,000(nation- 

wide) 

 Monitoring and evaluation of SHEP in need  

 Participation of parents  

 Infrastructure, resources and equipment as well 

as national oral health goal in need  
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World Health Organization recommends essential oral health messages to be taught 

in schools as follows. Its overall goal is that students have the age-appropriate knowledge 

and motivation to eat a healthy diet and avoid snacking, clean teeth twice a day with 

fluoride toothpaste, and attend regular dental check-ups (WHO, 2016a). However, in the 

situation of Ghana, parental ignorance and unaffordable dental services continuously 

challenge children and adolescents from improving oral health and using dental services. 

The situation of country and region should be considered in reframing oral health education. 

Based on the situation analysis and recommendations from World Health Organization, 

following draft curriculum is suggested.   

As the focus of education is on knowledge and behavior change, the goal is set 

accordingly. The result of the systematic review indicates that although it is inconclusive 

to provide evidence on long-term effects, the programs that lasted at least 6 months showed 

sustaining effects after some time. School-based oral health education for at least 6 months, 

each session lasting for around 30 minutes, would be helpful for the sustaining effects. 

Education could take various forms, but it is suggested that traditional instruction with 

demonstration would be appropriate, considering effectiveness and sustainability of 

education. Regarding the target group, as the previous studies show poor oral hygiene and 

calculus with the increasing age, primary schoolchildren in lower grades would be an 

effective one.  

Education contents are designed according to two objectives, one regarding the use 

of appropriate equipment to brush teeth and the other regarding healthy and unhealthy diet. 

The use of toothbrush or chewing stick could be recommended, as chewing stick is 

considered the cheapest measure for toothbrushing. Studies comparing chewing sticks and 

toothbrush show that the effect of the chewing stick was more significant in terms of plaque 

removal and gingival health. Greater mechanical and chemical cleaning of oral tissues from 

the chewing stick indicates that the use of chewing stick in Ghana would be effective when 

it is appropriately applicated (Malik et al., 2014; Al-Otaibi et al., 2003). Dietary 

consumption affects dental caries level and oral hygiene. Contents regarding a healthy diet 
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should emphasize the importance of a balanced diet containing grains, vegetables, dairy 

products, fruits, and proteins. Consumption of fufu, plain rice, and sweets could be limited 

but replacement is required so that the balanced diet could be practiced in everyday life.  

The use of dental service in Ghana is associated with several factors, including 

increased age, oral pain, and traditionalists (Kim, 2019). In this case, shifting social 

awareness should be focused on encouraging people to visit the dental clinic for both 

preventive and curative care. The dental visit could also be emphasized in education, as 

knowledge might spread from children to the family and the community. However, it is not 

an essential component due to the insufficient number of dental clinics, dental hospitals 

and dental professionals. The regional variation on dental infrastructure needs to be 

identified before confirming the dental visit component to be included in the session. 

The result of school-based oral health education should be monitored and recorded 

to provide a better intervention that meets the child and adolescent oral health needs. While 

the randomized controlled trial is considered the most reliable form of evidence, the quasi-

experimental design that includes before and after assessment could be the realistic and 

easy-to-organize form of study. The change in knowledge and behavior could be assessed 

using the self-administered questionnaire, referring to previous studies and questionnaires. 

It is worthy to note that the draft curriculum suggests possible approaches to organize 

school-based oral health education. However, detailed needs assessment is a must to make 

sure that the oral health education provides what is needed in the population.   
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Table 15. Draft of School-based Oral Health Education Curriculum  

Category Content 

Goal 
Students can learn essential oral health knowledge and practice 

appropriate methods to prevent oral diseases. 

Frequency and 

Duration 
Monthly for at least 6 months; 30min 

Education Methods Instruction and demonstration 

Target Primary schoolchildren in lower grades 

Objective and 

Contents 

Objective 1: Students can use appropriate equipment to brush their teeth. 

1-1. What should be used for cleaning teeth? 

 Toothbrush, toothpaste, dental floss or toothpick 

 Chewing stick 

1-2. How should teeth cleaning be done? 

 Teeth should be cleaned at least twice a day 

 All surfaces including the tongue should be cleaned 

 Toothbrush or chewing stick should be looked after 

1-3. How can well help other people to have good oral hygiene? 

 Show parents, siblings and friends how to brush teeth 

 Tell family members what you’ve learnt in school about why 

good oral health is important, and how to achieve it 

 

Objective 2. Students can understand healthy and unhealthy diet. 

2-1. What to avoid 

 Unhealthy snacks between meals, such as sugary foods and sugar 

sweetened drinks 

 Foods and drinks that may contain free sugars 

2-2. What to eat 

 A balanced diet containing grains, vegetables, dairy products, fruits 

and proteins 

 Healthy snacks that provide protection against dental caries 

Evaluation Self-administered questionnaire 

Expected Outcome Increased oral health knowledge and behavior 
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VI. Discussion 

 

6.1. Discussion of the Findings 

     As the global disease pattern shift from communicable diseases to non-

communicable diseases, the prevalence and burden of oral diseases have increased as well. 

In low and middle income countries, it is especially crucial to prevent oral diseases at the 

early stages to reduce social health expenditure and promote the oral health of the 

population. Promoting child and adolescent oral health through school-based oral health 

education would ensure individuals adopt appropriate oral health habits to take care of his 

or her oral health in the early life stages. It would reduce the prevalence of oral diseases 

and promote oral health and quality of life. While low and middle income countries have 

prevailing issues, this study attempted to review previous school-based oral health 

education and suggest effective practices that could be implemented in the country context.  

     Throughout the study, general characteristics and intervention methods of school-

based oral health education in low and middle income countries were reviewed 

systematically. The effect size of school-based oral health education has been estimated to 

ensure which practice has actually contributed to the change in outcome variables. Then, 

the applicability of school-based oral health education was considered with the situation 

analysis of Ghana as an example country. A total of 20 previous studies between the years 

1995 and 2019 was selected according to PICOS and inclusion criteria. Quality assessment 

was carried out by two independent researchers, and the effect size was estimated by 

outcome variables using meta-analysis. In addition, the considerations from the studies 

were matched with the situation of Ghana to examine how school-based oral health 

education could be implemented in the context of Ghana.  

The studies on school-based oral health education in low and middle income 

countries are increasingly being conducted after the year 2000. In terms of the study design, 
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there were 16 randomized controlled trials and 4 non-randomized studies, implying many 

studies in the form of high quality randomized controlled trials. Looking at the studies by 

country and continent, increasing interest and needs in oral health education in Asian 

countries could be seen as more than 3 studies were chosen from Iran, India, Brazil, and 

China, respectively. In contrast, there was a relatively small number of studies conducted 

in African countries, which puts emphasis on additional research needed in the area of oral 

health education in Africa. In terms of the participants, most of the studies were conducted 

in lower grade schoolchildren in primary school. Then, the target population was in the 

order of secondary school and high school. As most of the studies targeted more than 100 

schoolchildren in the case group, it could be deduced that population-level studies are 

frequently being conducted in school-based oral health education.  

Effectiveness of school-based oral health education in low and middle income 

countries was reviewed and measured with outcome variables of knowledge, behavior, 

plaque level, gingival health, and dental caries. As a result, it was found that school-based 

oral health education in low and middle income countries had a significant effect on 

changing knowledge, behavior, plaque level, and gingival health in general. However, no 

significant effect could be seen in dental caries after the intervention.  

The findings indicate that there was a considerable impact on individual-level 

variables such as knowledge and behavior (Han & Park, 2017; Tolvanen et al., 2010). 

Computation of effect size by knowledge and behavior was excluded due to the differences 

in the extent of the questionnaire, assessment method, and statistical variance. While 

behavior alone was used as an outcome variable, knowledge was always measured together 

with behavioral change. It supports the relationship between knowledge and behavior in 

which knowledge is the prerequisite of behavioral change (Misovich et al., 2003).  

The primary outcomes of the literature showed that the intervention was also 

effective in promoting plaque level and gingival health, but not dental caries. This result 

was supported by the meta-analysis of the studies using direct instruction methods, 

although the effect sizes of Plaque Index (PI) and Gingival Index (GI) were different 
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according to the study design. A possible explanation for this could be the lack in the 

number of studies and the number of participants that measured clinical outcomes with the 

same index, making it challenging to combine the outcome statistics with a limited number 

of studies. For the DMFS index and gingival health, the computed effect size was not 

concerned with heterogeneity. The change in dental caries needs a longer period as the 

disease itself has cumulative characteristics and dramatic effect is unlikely to happen. In 

countries like low and middle income countries where the level of dental caries has just 

started to rise, it is even more difficult to expect the change in dental caries level (Tai et al., 

2009). This study found that the intervention was highly significant not only in the oral 

health behavior of children and adolescents but in clinical outcomes such as plaque level 

and gingival health. 

The characteristics of school-based oral health education in low and middle income 

countries are as follows. The majority of the studies targeted primary schoolchildren to 

initiate motivation of children in early life and impart as much as possible oral health 

knowledge (Lawal & Taiwo, 2014). Considering the number of students present in primary 

school and the importance of early oral health education, school-based oral health 

education in low and middle income countries could prioritize primary schoolchildren in 

the lower grade. Educating primary schoolchildren needs to consider time allocated per 

session, education methods and number of students. The selected studies allocated around 

30 minutes for instruction and another 10 to 20 minutes for discussion or group activities, 

while the ones provided only instruction allocated around 30 minutes per session. 

Education methods were usually in the form of instruction only, instruction and discussion, 

instruction using audio-visual aids, or instruction and supervised toothbrushing. While 

experiential learning is found to be more effective than traditional lecturing (Angelopoulou 

et al., 2015), education methods applied in low and middle income countries were usually 

in the form of traditional lecturing, demonstration, and supervised activities. However, 

variations are being implemented by expanding the scope of participants and focusing on 

supervised activities such as supervised toothbrushing and visiting dental hospitals.  
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In line with the previous studies, the intervention that included teachers and parents 

is likely to bring out a significant impact compared to the one that targeted children only. 

The use of education material needs to be recognized with caution as children would show 

more significant changes with the one that is familiar to them; the use of audio aids could 

not be as effective as leaflets (Yazdani, 2009). In organizing the educational contents, 

message framing effects based on social context should be considered because message 

focusing on potential losses or gains influences the effectiveness of education (Pakpour, 

2014). Indirect instruction using leaflet could be considered, but it would be useful in 

adolescents as self-learning would be important to understand the message in the leaflet.  

Oral health education could be delivered by various educators such as dental or 

health professional, teacher, and peer. As a way of addressing inadequate school inputs and 

low-quality school governance, the existing human resources of teacher and peer group 

should be identified to deliver the intervention (Damon et al., 2016). The studies show that 

peer-led education was as effective as the dentist-led strategy in terms of oral hygiene, and 

comparatively more effective than other educator strategies in improving oral health 

behavior (Vangipuram, 2016; Haleem, 2012). In any cases, one-shot training of the teacher 

and peer group should be discouraged, and continuous motivation is in need.  

Reinforcement and repetition of oral health education account for significant 

improvement in oral hygiene (Haleem et al., 2016). While a continuous education rather 

than a short-term intervention is recommended, there is no thumb-rule in number of 

sessions and duration of the intervention. A study by Haleem (2012) reports that monthly 

repetition of instruction for adolescents for 6 months was effective in improving knowledge, 

behavior, plaque level and gingival health after 1 year from the cessation of the program. 

In each study session, 20-minutes of oral health education and 30-minutes of group 

activities were included. Jaime (2015) has carried out a monthly intervention for children 

for 6 months and evaluated the outcome after 3 years, some increased level of knowledge 

but not in reducing dental caries level. The program involved 20-minutes of oral health 

education and interactive activities for children, and lecture to the parents and school staff. 
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Similarly, a study by Nammontri (2013) conducted 2-month intervention to the 

schoolchildren and evaluated the outcome 3 months after the intervention. The result 

showed significant improvement in gingival health in the intervention group. The session 

consisted of seven 40- to 60-minute sessions focusing on child participation and 

empowerment. Although these studies are not in same implementation design, the short-

term effect prolonged after the intensive 2-month intervention period; longer individual-

level and clinical-level changes are maintained after 6-month intervention period.  

The results are similar to the previous systematic reviews and studies. There is a 

significant relationship between oral health knowledge, toothbrushing frequency and 

DMFT scores, as well as gingival bleeding of the children (Gao et al., 2014). The two-year 

oral health education program in Taiwan demonstrated that the intervention group had 

lower plaque levels, percentage of pocketing, DMFT values and DMFS score compared to 

that of the control group after a 10-year follow-up (Lai et al., 2016). Although current 

studies on school-based oral health education in low and middle income countries are 

insufficient to evaluate the long-term effect of the intervention, the previous study reports 

the long-term effect of education. Considering implementation strategies of school-based 

oral health education would be helpful to realize the implementation of the program but 

promote the oral health of the population in the long-term period.  

School-based oral health education program implemented in low and middle income 

countries was effective in improving knowledge, behavior, oral hygiene, and gingival 

health. The intervention has well-recognized resources available in terms of educators, 

education materials, and education content. Considering the cumulative nature and habits 

being formulated in the early stages, it is recommended that countries in scarce resource 

settings prioritize primary schoolchildren, especially lower grades, with the help of the 

teacher and peer group as educators. It is crucial to identify appropriate teaching methods 

and educational materials that the participants are familiar with. Training teachers and 

parents would improve the effect in general. As repetition and reinforcement of the program 

are critical in maintaining the long-term effect, the school-based oral health education 
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program should be designed and implemented based on the country context. Also, due to 

the lack of long-term evidence, programs aiming at long-term change is needed to support 

the evidence.  

In the context of Ghana, underlying problems are continuously challenging the 

implementation of school-based oral health education. Increasing level of DMFT, plaque 

level and lack of knowledge about oral care put emphasis on the importance of school-

based oral health education in Ghana. The prevalence of 12-year-olds dental caries level is 

relatively low, from 0.1 to 0.4, however the percentage of schoolchildren having gingivitis 

and calculus is over 80%. Moreover, the percentage of schoolchildren brushing their teeth 

more than twice a day was less than 50, which implies inappropriate oral hygiene status of 

the schoolchildren. In a study of 11 European countries, daily brushing ranged from 68% 

to 98% in schoolchildren (Honkala et al., 1990). Regarding prevalence and severity of 

gingivitis, only 29% of the schoolchildren had healthy gingiva in Jordan, 19% and 39% of 

the schoolchildren were free from gingivitis and calculus in Puerto Ricans (Elias-Boneta et 

al., 2018; Rodan et al., 2015).  

The three major reasons contributing to poor dental practices were parental 

negligence, ignorance and unaffordability of dental conditions. Socio-economic factor 

contributes to the percentage of dental caries as children aged between 4 and 12 years in 

low income families suffer from dental caries twice as high as compared to those from 

middle income households. In Upper East region, common practice was use of chewing 

sticks made from Nim tree or the stem of plantain; use of chewing stick and ashes from 

charcoal or sand and lime in a paste form was the cheapest method to keep oral health clean. 

Most schools do not have pipe borne water and even water from unrecognizable sources 

are often contaminated (Bruce-Konuah, 2016).  

The government of Ghana has initiated School Health Education Programme (SHEP) 

as an attempt to ensure comprehensive health and children acquiring basic life skills for 

healthy living. Global ‘Wash, Sanitation and Hygiene (WASH)’ program is at the center of 

school health program, while oral health education program could be rarely found. Oral 



91 
 

health issues could be incorporated into personal sanitation program to provide 

comprehensive personal hygiene package to the children and adolescents. Some of the 

essential oral health messages to be taught in schools include eating a healthy diet and 

avoiding snacking, cleaning teeth twice a day with fluoride toothpaste, and attending 

regular dental check-ups, if available (WHO, 2016a). However, the situation of Ghana 

should be taken into consideration before confirming the essential contents of oral health 

education. Some elements of effective instruction, such as use of time, curriculum coverage, 

and monitoring of learning, are common cross-culturally, while others may be culture 

specific (Lockheed & Komenan, 1986). Possible oral health messages could be eating a 

healthy diet and avoiding snacking, cleaning teeth twice a day with appropriate measures. 

In terms of regular dental check-ups, social awareness should be enhanced to understand 

importance and prioritize of oral health. As planning, developing and implementing 

processes should be taken place to design health education, oral health needs assessment is 

the first task to be done to plan school-based oral health education that meets population 

needs.  

 

 

 

 

  



92 
 

6.2. Discussion of the Research Method  

This study has attempted to assess the effectiveness of school-based oral health 

education in low and middle income countries, recognize major characteristics of the 

intervention and examine the applicability of school-based oral health education in the 

context of Ghana. Meanwhile, this study has following strengths and limitations.  

Quality and effective health education are essential when resources are scarce, as 

education and health are closely linked with the development (Levin & Lockheed, 1991). 

The previous systematic reviews have limitations to be applied directly in the context of 

low and middle income countries. In this respect, the review of applicable and effective 

intervention is in need to draw out implications for the planning and implementation of 

school-based oral health education. The current study used appropriate study methods, 

systematic review and situation analysis to focus on comprehensive results of the 

intervention in low and middle income countries and to suggest implementation strategies 

in the context of Ghana. The intervention characteristics in low and middle income 

countries and recommendations for Ghana were made using the education components 

proposed by Hornsey. The education components made it easier to grasp the elements 

needed to organize the school-based oral health education. As school-based oral health 

education requires various elements, the use of education components helps allow the 

analysis of the current status and plan systematic and comprehensive education.  

However, the current study is not without limitations. First, high heterogeneity across 

studies and the small number of eligible studies limited the performance of meta-analysis. 

Due to the heterogeneity across studies to compare effectiveness of the program, few 

studies having similar intervention characteristics and outcome measurement were selected 

for quantitative synthesis. At the end, only 2 to 3 studies were eligible for quantitative 

synthesis of each outcome variable. Sub-group analysis only included the study design 

because the number of studies did not allow other forms of sub-group analysis.  
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Second, there is a possibility of publication bias as this study analyzed studies 

published in the selected databases and thesis, research report, and grey literature were 

excluded. While publication bias is the main issue of systematic review, funnel plot, 

Rosenthal’s fail-and-safe number, and trim-and-fill test were used to examine the extent 

and presence of publication bias.  

Third, the long-term effect of the intervention was inconclusive. Current findings 

could only prove short-term effect of the intervention as the selected studies assessed 

outcome variables not too long after giving instruction. Although limited, the studies 

suggest short-term positive effect of oral health education. Long-term effect after the 

cessation of the program was conducted by one study (Mayer et al., 2003) but the study 

method and result were insufficient to provide long-term effect. 

Fourth, due to the scarce secondary data, situation analysis of Ghana could not 

include overall national oral health status and in-depth analysis was not undertaken. In 

analyzing oral health and educational issues, oral health needs, and School Health 

Education Programme (SHEP), the discrepancy between the guideline and real situation 

has been identified. Although lack of available secondary data, the identified discrepancy 

highlights the importance of understanding country context. However, together with 

situation analysis, qualitative analysis on stakeholders and priority setting would be helpful 

to further discuss decision-making process and result of situation analysis.  
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6.3. Conclusion 

School-based oral health is the process of enabling people to increase control over 

and improve oral health with the help of informed decisions about matters affecting their 

health. Traditionally, the focus of school-based oral health education was delivery of oral 

health theories, but recently, individual’s behavior and lifestyle are considered more 

important. The change in oral health knowledge and behavior, such as toothbrushing 

frequency and duration, dental visits, use of fluoride, and consumption of sugar, would 

positively lead to oral health prevention and promotion.  

School-based oral health education in low and middle income countries was effective 

in improving knowledge, behavior, oral hygiene, and gingival health. The interventions 

were well aware of the available resources in terms of educators, educational materials, 

methods and contents. Considering the cumulative nature of oral diseases and oral health 

habits being formulated in the early stages, it is recommended that countries in resource 

scarce settings prioritize primary schoolchildren, with the help of teacher and peer as 

educators. It is crucial to identify appropriate teaching methods and education materials 

that the participants are familiar with. In general, the engagement of teacher and parents 

tends to improve the effect. As repetition and reinforcement are critical in maintaining the 

long-term effect, school-based oral health education program should be designed and 

implemented based on the country context and ensure sustainability. However, due to the 

lack of long-term evidence, the programs aiming at the long-term change are in need.   

In Ghana, the increasing level of DMFT, gingivitis and calculus, and lack of 

knowledge about oral health care emphasize the strategic implementation of school-based 

oral health education. Although ‘School Health Education Programme (SHEP)’ is in place, 

it mainly focuses on personal sanitation and lacks monitoring and evaluation. Oral health 

issues can be incorporated into the personal sanitation program to provide comprehensive 

personal hygiene package to children and adolescents. The selection of education methods, 

materials and evaluation could follow the results of the current systematic review. As 
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planning, developing and implementing processes should be taken place to organize health 

education, national oral health data is the first task to be collected to plan school-based oral 

health education that meets population needs.  

The right to health is a fundamental human right and is closely related to the right to 

education. Ensuring the fundamental human right at every level requires both top-down 

and bottom-up approaches. Appropriate policies and programs should be taken in place, 

and resources should be allocated in such a way to enhance oral health. It is even so in 

scarce resource settings where resource allocation must meet the needs of the population. 

The current study attempted to understand effective interventions in low and middle income 

countries. In this process, the need to focus on child and adolescent oral health is clearly 

highlighted, and it can best be promoted in the school environment. Health education 

components should get together to ensure health and education work in collaboration and 

improve health. It is therefore hoped that the findings of this study would be the basis for 

policy making and planning of school-based oral health education in low and middle 

income countries.  
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Appendix 1. Literature Search Strategy 

1) Controlled vocabulary and text words 
 

PICO Text word Definition 

Participant 

child 

[Dictionary]i A person between birth and full growth; a boy 

or girl 

[MeSH] A person 6 to 12 years of age. An individual 2 to 5 

years old is CHILD, PRESCHOOL 

[EMTREE] Used as an age indicator in human studies 

identifying children between 1-12 years of age (or 

unspecified) 

childhood 

[Dictionary] The state or period of being a child 

[MeSH] N/A 

[EMTREE] The period of life of the human young generally 

considered to extend from infancy to puberty 

preschool child 

[MeSH] A child between the ages of 2 and 5 

[EMTREE] used as an age indicator in human studies 

identifying children between 1-6 years of age 

adolescent 

[Dictionary] growing to manhood or womanhood; youthful 

[MeSH] a person 13 to 18 years of age 

[EMTREE] used as an age indicator in human or animal 

studies; in humans, 13-17 years of age 

school age 

[Dictionary] The age set by law for children to start school 

attendance 

[MeSH] N/A 

[EMTREE] Candidate term 

school child 

[Dictionary] A child attending school 

[MeSH] N/A 

[EMTREE] Used as an indicator in human studies 

identifying children between 7-12 years of age 

Intervention 

dental 

education 

[MeSH] Use for articles concerning dental education in 

general 

[EMTREE] Synonyms: dental school; education, dental; 

education, dental, continuing; education, dental, graduate; 

education, predental; faculty, dental; schools, dental 

dental health 

education 

[MeSH] Education which increases the awareness and 

favorably influences the attitudes and knowledge relating to 

the improvement of dental health on a personal or 

community basis 

[EMTREE] Synonyms: dental health education 

 
i http://Dictionary.reference.com/ 
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health 

education 

[MeSH] Education that increases the awareness and 

favorably influences the attitudes and knowledge relating to 

the improvement of health on a personal or community basis 

[EMTREE] Synonyms: education, health; health fairs; 

health science education, health sciences education 

early 

intervention 

(education) 

[MeSH] Procedures and programs that facilitate the 

development or skill acquisition in infants and young 

children who have disabilities, who are at risk for 

developing disabilities, or who are gifted. It includes 

programs that are designed to prevent handicapping 

conditions in infants and young children and family-centered 

programs designed to affect the functioning of infants and 

children with special needs.  

[EMTREE] Synonyms: early childhood intervention 

health program 

[MeSH] N/A 

[EMTREE] Synonyms: health care program; health care 

programme; healthcare program; healthcare programme; 

program, health; programme, health 

health 

promotion 

[MeSH] Encouraging consumer behaviors most likely to 

optimize health potentials(physical and psychological) 

through health information, preventive programs, and access 

to medical care 

[EMTREE] Synonyms: healthy people 2010; healthy people 

programmes; healthy people programs; promotion, health 

oral health 

[MeSH] The optimal state of the mouth and normal 

functioning of the organs of the mouth without evidence of 

disease. 

[EMTREE] N/A 

dental health 

[MeSH] N/A 

[EMTREE] Synonyms: dental health organisation; dental 

health organization 
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2) Synonyms, related terms, variant spellings, truncation and wildcards 
 

① Synonyms, related terms and variant spellings 
 

PICO Text words 

Plural, 

synonyms of 

dictionary 

Entry terms of 

MeSH 

Synonyms of 

EMTREE 

Participants 

child 
children child [MeSH] child [EMTREE] 

 children children 

childhood childhood N/A 
childhood 

[EMTREE] 

preschool child 

preschool 

children  

child, preschool 

[MeSH] 

preschool child 

[EMTREE] 

  
Pre-school child 

Pre-schooler(s) 

adolescent 

Adolescents adolescent [MeSH] 
adolescent 

[EMTREE] 

 

adolescents teenager 

adolescence  

teen(s) 

teenager(s) 

youth(s) 

school age  N/A school age 

school child 

school children N/A 
school child 

[EMTREE] 

  school children 

schoolchild(ren) 

school-going 

child(ren) 

schoolgoing 

child(ren) 

Intervention 

dental 

education 

 education, dental 

[MeSH] 

dental education 

[EMTREE] 

dental education education, dental 

dental health 

education 

 health education, 

dental [MeSH] 

dental health 

education 

[EMTREE] 

education, dental 

health 

health education, 

dental 

dental health 

education 

 

health 

education 

 health education 

[MeSH] 

health education 

[EMTREE] 

education, health education, health 
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community health 

education 

health fairs 

 health science 

education 

early 

intervention 

(education) 

 [MeSH] 

early intervention 

(education) 

[EMTREE] 

early childhood 

intervention 

early interventions 

(education) 

early intervention 

(education) 

early intervention(s)  

interventions(s), 

early 

 

health program 

 
N/A 

[EMTREE] 

health program 

 health programme 

health care 

program 

health care 

programme 

healthcare program 

healthcare 

programme 

health 

promotion 

 [MeSH] 

health promotion 

[EMTREE] 

health promotion 

health promotions healthy people 

2010 

promotion of health 
healthy people 

programmes 

wellness program(s) healthy people 

programs 

health campaign(s) promotion, health 

oral health  oral health [MeSH] N/A 

dental health 
 N/A dental health 

[EMTREE] 
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② Applying truncations and wildcards 
 

PICO MEDLINE EMBASE 
Cochrane 

Library 
Expected words 

Participant 

child* child* child* child, children, 

childhood, preschool 

child(ren) 

adolescen* adolescen* adolescen* adolescent(s), 

adolescence 

teen* teen* teen* teen(s), teenager(s) 

youth* youth* youth* youth(s) 

school* school* school* preschool(s), 

preschooler(s),  

school child(ren), 

schoolchild(ren), 

school-age child(ren), 

school-aged child(ren), 

school age child(ren), 

school aged child(ren), 

school-going 

child(ren), schoolgoing 

child(ren) 

Intervention 

dental 

education 

dental education dental education dental education 

dental health 

education 

dental health 

education 

dental health 

education 

dental health education 

health 

education 

health education health education health education, 

community health 

education 

intervention* intervention* intervention* Intervention(s), early 

intervention(s),  

health 

program* 

health program* health program* health program(s), 

health programme(s), 

healthcare program(s), 

healthcare 

programme(s), health 

care program(s), health 

care programme(s) 

health 

promotion* 

health 

promotion* 

health 

promotion* 

health promotion(s) 

oral health oral health oral health oral health 

dental health dental health dental health dental health 
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3) Boolean operators (AND, OR, NOT) 
 

No. MEDLINE EMBASE Cochrane Library 

1 child[MeSH] child/de [mh child]  

2 child*[TIAB] child*:ti,ab (child*):ti,ab 

3 adolescent[MeSH] adolescent/de (school*):ti,ab 

4 adolescen*[TIAB] adolescen*:ti,ab [mh adolescent] 

5 teen*[TIAB] teen*:ti,ab (adolescen*):ti,ab 

6 youth*[TIAB] youth*:ti,ab (teen*):ti,ab 

7 school*[TIAB] school*:ti,ab (youth*):ti,ab 

8 
#1 OR #2 OR #3 OR #4 OR 

#5 OR #6 OR #7 

#1 OR #2 OR #3 OR #4 OR 

#5 OR #6 OR #7 

#1 OR #2 OR #3 OR #4 OR 

#5 OR #6 OR #7 

9 dental education[MeSH] ‘dental education’/de [mh “dental education”] 

10 dental education[TIAB] ‘dental education’:ti,ab (dental education):ti,ab 

11 
dental health 

education[MeSH] 

‘dental health education’/de [mh “dental health 

education”] 

12 
dental health 

education[TIAB] 

‘dental health 

education’:ti,ab 

(dental health 

education):ti,ab 

13 
oral health 

education[TIAB] 

‘oral health education’:ti,ab (oral health education):ti,ab 

14 
#5 OR #6 OR #7 OR #8 #9 OR #10 OR #11 OR #12 

OR #13 

#9 OR #10 OR #11 OR #12 

OR #13 

15 oral health[MeSH]  ‘oral health’:ti,ab [mh “oral health”] 

16 oral health[TIAB] ‘dental health’/de (oral health):ti,ab 

17 dental health[TIAB] ‘dental health’:ti,ab (dental health):ti,ab 

18 #15 OR #16 OR #17 #15 OR #16 OR #17 #15 OR #16 OR #17 

19 intervention*[TIAB] intervention*:ti,ab (intervention*):ti,ab 

20 health program*[TIAB] ‘health program’/de (health program*):ti,ab 

21 health promotion[MeSH] ‘health program*’:ti,ab [mh “health promotion”] 

22 health promotion*[TIAB] ‘health promotion’/de (health promotion):ti,ab 

23 
#19 OR #20 OR #21 OR 

#22 

‘health promotion*’:ti,ab #19 OR #20 OR #21 OR 

#22 

24 
#18 AND #23 #19 OR #20 OR #21 OR 

#22 OR #23 

#18 AND #23 

25 #14 OR #24 #18 AND #24 #14 OR #24 

26 
randomized controlled 

trial[PT] 

#14 OR #25 randomized controlled 

trial:pt 

27 clinical trial[PT]  clinical trial:pt 

28 #26 OR #27  #26 OR #27 

29 #8 AND #25 AND #28  #8 AND #25 AND #28 
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Appendix 2. Summary of the Included Literature  

ID Author (year) 
Study 

design 

Target 

Population 

Case 

no. 

Control 

no. 
Intervention Educator 

Course 

duration (f/u) 

Outcome 

measure 

Outcome 

assessed 
Conclusion 

1 Thomas (2000) NRS Primary 

school 

103 

138 

100 

89 1: Instruction & demonstration 

2: Instruction to children and 

teachers 

3: Instruction to children and 

parents 

Unknown 3 months 

(0, 1m, 2m, 3m) 

PI, GI Clinical 

examination 

PI and GI decreased 

significantly in the study 

groups; the most significant in 

group 2. 

2 Frencken (2001) RCT Primary 

school 

477 488 Instruction Teacher 3.5 years 

(0, 1yr, 2yr, 

3.5yr) 

QHI, caries 

increment 

Clinical 

examination 

No significance in plaque level; 

inconclusive about caries level 

since caries increment was 

found lower in the study group.  

3 Mayer (2003) RCT Secondary 

school  

39 

23 

41 1: instruction to children, parents, 

teachers & TBI 

2: Instruction & TBI 

Unknown 3 years 

(3yr, 8yr) 

Knowledge 

and behavior 

Telephone 

interview 

No significant differences on 

knowledge and behavior after 5 

years; all groups improved 

slightly. 

4 Rodrigues 

(2003) 

NRS Primary 

school 

20 

20 

20 

20 1: indirect instruction using robot  

2: indirect instruction using slides 

& audio-visual aids 

3: Instruction using models 

Unknown  1 day 

(0, 1m) 

O’Leary Index Clinical 

examination 

Group 1 had the greatest plaque 

decrease, followed by group 2 

& 3; no change was seen in the 

control group. 

5 Peng (2004) RCT Primary 

school 

363 

410 

370 1: Instruction, supervised 

toothbrushing & sugar-free gum  

2: Instruction & supervised 

toothbrushing 

Teacher  2 years 

(0, 2yr) 

Bleeding 

presence, 

DMFT, 

DMFS 

Clinical 

examination 

Mean increment of DMFS 

lower in group 1; gingival 

bleeding scores are significantly 

improved in study groups, more 

favorable in group 1.   

6 Petersen (2004) 

HPS 

RCT Primary 

school 

335 331 Instruction & supervised 

toothbrushing 

Teacher  3 years 

(0, 3yr) 

Behavior, 

DMFT, 

DMFS 

Questionnai

re, clinical 

examination 

Toothbrushing frequency, 

dental visits, use of fluoride, 

and consumption of sugar were 

significantly better in the study 

group; No significant 

differences in DMFT and 

DMFS. 

7 de Farias (2009) RCT Primary 

school 

132 115 Instruction & demonstration Dentist  4 months 

(0, 5m) 

Knowledge, 

Visual PI, 

Bleeding, 

DMFS 

Questionnai

re, clinical 

examination 

Significant effect in knowledge, 

plaque and bleeding indices in 

the study group. 
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ID Author (year) 
Study 

design 

Target 

Population 

Case 

no. 

Control 

no. 
Intervention Educator 

Course 

duration (f/u) 

Outcome 

measure 

Outcome 

assessed 
Conclusion 

8 Saied-Moallemi 

(2009) 

RCT Primary 

school 

110 

112 

109 

116 1: Instruction & demonstration 

2: Leaflet to parents 

3: Instruction, leaflet to parents 

Health 

professional 

3 months 

(0, 3m) 

Modified PI, 

GI 

Clinical 

examination 

Group 2 led to greatest 

changes in gingival health; 

group 2 & 3 showed positive 

result in oral hygiene and 

gingival health 

9 Tai (2009) RCT Primary 

school 

661 697 Instruction to children; instruction 

to mothers; booklet, posters, 

contests; dental hospital tour; oral 

examination; fluoride toothpaste; 

preventive and curative care 

  

Teacher  3 years 

(0, 3yr) 

Knowledge 

and behavior, 

CPI, GI, 

DMFT, 

DMFS 

Questionnaire, 

clinical 

examination 

No significant change in 

DMFT; Increase in DMFS 

was lower in the study group; 

plaque and gingival health 

improved significantly in the 

study group; children 

brushing twice a day, dentist 

visit, use of fluoride 

toothpaste increased in the 

study group. 

10 Yazdani (2009) RCT High school 135 

130 

123 1: indirect instruction using 

leaflet 

2: indirect instruction using 

videotape 

None 3 months 

(0, 3m) 

Modified PI, 

CPI 

Clinical 

examination 

Study groups showed 

significant reductions in 

plaque level and gingival 

bleeding; more significant in 

group 1.   

11 Shenoy (2010) NRS Primary 

school 

310 105 Instruction using audio-visual 

aids 

Unknown 6 months 

(0, 3m, 6m) 

Knowledge, 

PI, GI 

Questionnaire, 

clinical 

examination 

Frequency of toothbrushing, 

duration of toothbrushing, and 

mouth rinsing significantly 

improved in the study groups; 

significant increase in gum 

bleeding for the study groups.  

12 Haleem (2012) RCT Primary 

school 

303 

307 

325 

290 1,2,3: Instruction, TBI 

demonstration & group activities  

1: Dentist 

2: Teacher 

3: Peer 

6 months 

(0, 1m, 7m, 

1.5yr, 2.5yr)  

Knowledge 

and behavior, 

plaque and 

gingival index 

Questionnaire 

and interview, 

presence of 

plaque and 

calculus, 

bleeding on 

probing 

Knowledge, behavior, plaque 

and calculus were all 

significantly improved in the 

study groups; bleeding on 

probing in group 1 was better; 

peer group was significant in 

behavior level only.  
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ID Author (year) 
Study 

design 

Target 

Population 

Case 

no. 

Control 

no. 
Intervention  Educator 

Course 

duration (f/u) 

Outcome 

measure 

Outcome 

assessed 

Conclusion 

13 Yekaninejad 

(2012) 

HBM 

RCT Primary 

school 

123 

127 

129 1: Instruction to children 

2: Instruction to children & 

booklet to parents and teachers 

Health 

education 

specialist 

3 months 

(0, 2w, 3m) 

behavior,  

OHI-S, CPI 

Self-reported 

questionnaire, 

clinical 

examination 

Brushing and flossing 

behavior, and oral hygiene 

improved significantly in both 

intervention groups; gingival 

health statistically improved 

in group 2 only. 

14 Mbawalla 

(2013) 

HPS 

RCT Secondary 

school 

374 353 Instruction & supervised 

toothbrushing 

Researcher 2 years 

(0, 2yr) 

OHI-S, 

Gingival 

Bleeding 

Index, 

Decayed teeth 

Clinical 

examination 

Plaque level decreased in both 

study and control groups; 

gingival health improved in 

study group only; number of 

decayed teeth increased in 

both groups.  

15 Nammontri 

(2013) 

Sense of 

coherence 

RCT Primary 

school 

132 125 Instruction and discussion Teacher  2 months 

(0, 2.5m, 5m) 

Gingival 

health and 

DMFT 

Clinical 

examination 

Students with gingivitis 

decreased significantly in the 

study group; no effect in 

DMFT  

16 Chandrashekar 

(2014) 

RCT Secondary 

school 

35 

36 

34 

36 1: Instruction using audio-visual 

aids 

2: Instruction & oral screening 

3: Instruction, oral screening & 

provision of toothbrush and 

toothpaste 

1: Dentist 

 

2: Teacher 

3: Teacher 

6 months 

(0, 6m) 

OHI-S, PI, GI, 

DMFS  

Clinical 

examination 

No statistical significance in 

DMFS; OHI-S decreased 

significantly in group 3; GI 

and PI showed substantial 

reduction in group 3 and 2.  

17 Pakpour (2014) RCT Secondary 

school 

124 

126 

122 1: instruction using gain-framed 

pamphlet 

2: instruction using loss-framed 

pamphlet 

Teacher 6 months 

(0, 2w, 6m) 

Behavior, 

QHI, CPI 

Questionnaire, 

clinical 

examination 

Significant effects on dental 

brushing in the study groups, 

more favorable in group 2; 

gingival health and plaque 

level in group 2 were 

significantly lower than the 

control group. 

18 Jaime (2015) NRS Primary 

school 

98 96 Instruction using audio-visual 

aids 

Dentist 1 years 

(0, 3yr) 

Knowledge 

and behavior, 

DMFT 

Questionnaire, 

clinical 

examination 

Study group used dental floss 

frequently, knew more about 

dental caries, but not in other 

knowledge levels; No 

significance in DMFT. 
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ID Author (year) 
Study 

design 

Target 

Population 

Case 

no. 

Control 

no. 
Intervention  Educator 

Course 

duration (f/u) 

Outcome 

measure 

Outcome 

assessed 

Conclusion 

19 Pakpour (2016) RCT Secondary 

school 

370 

372 

367 1: TBI, indirect instruction 

(general planning), provision of 

toothbrush 

2: TBI, indirect instruction 

(implementation intention), 

provision of toothbrush 

Health 

professional 

6 months 

(0, 1m, 6m) 

Behavior, 

QHI, CPI 

Self-report, 

clinical 

examination 

Frequency of brushing, 

plaque level, and gingival 

health were better in the 

intervention groups, 

especially in group 2.  

20 Vangipuram 

(2016) 

RCT High school 150 

150 

150 1: Instruction using visual aids 

2: Instruction using visual aids 

1: Dentist 

2: Peer 

6 months 

(0, 3m, 6m) 

Knowledge 

and behavior, 

PI, GI 

Questionnaire, 

clinical 

examination 

Knowledge regarding the 

time for changing toothbrush, 

time taken for brushing, and 

common cause of tooth decay 

increased; behavior regarding 

frequency of brushing, time 

and material used increased 

significantly; Gingival and 

plaque index reduced in the 

study groups. 
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Appendix 3. PRISMA Checklist 

Section/Topic 
Item 

No. 
Checklist item 

Reported on Page 

No. 

TITLE 

Title 1 Identify the report as a systematic review, meta-analysis, or both. v-vi 

ABSTRACT 

Structured summary 2 
Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, 

participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications 

of key findings; systematic review registration number.  

v-vi 

INTRODUCTION 

Rationale 3 Describe the rationale for the review in the context of what is already known. 1 

Objectives 4 
Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, 

outcomes, and study design (PICOS). 
4, 15 

METHODS 

Protocol and registration 5 
Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 

registration information including registration number. 

No registered 

protocol 

Eligibility criteria 6 
Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, 

publication status) used as criteria for eligibility, giving rationale. 
15-18 

Information sources 7 
Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional 

studies) in the search and date last searched. 
15-18 

Search 8 Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 117 

Study selection 9 
State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included 

in meta-analysis). 
15-18 

Data collection process 10 
Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and processes for 

obtaining and confirming data from investigators. 
20-21 

Data items 11 
List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 

simplications made. 
6-10 

Risk of bias in individual 

studies 
12 

Describe methods used for assessing risk of bias of individual studies (including specification whether this was done at 

the study or outcome level), and how this information is to be used in any data systhesis.  
19 

Summary measures 13 State the principal summary measures (e.g., risk ratio, difference in meanse). 22-24 

Synthesis of results 14 
Describe the methods for handling data and combining results of studies, if done, including measures of consistency for 

each meta-analysis. 
22-24 
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Risk of bias across studies 15 
Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting 

within studies). 
19 

Additional analyses 16 
Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which 

were pre-specified. 
22-24 

RESULTS 

Study selection 17 
Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each 

stage, ideally with a flow diagram. 
17-18 

Study characteristics 18 
For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and 

provide the citations. 
51-58 

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 45-50 

Results of individual studies 20 
For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention 

group, (b) effect estimates and confidence intervals, ideally with a forest plot. 
59-61 

Synthesis of results 21 Present results of each meta-analysis done, including confidence intervals and measures of consistency. 62-68 

Risk of bias across studies 22 Present results of any assessment of risk of bias across studies (see item 15). 45-50 

Additional analysis 23 Give results of additional analysis, if done (e.g., sensitivity or subgroup analysis, meta-regression [see item 16]). 62-68 

DISCUSSION 

Summary of evidence 24 
Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key 

groups (e.g., healthcare providers, users, and policy makers). 
85-91 

Limitations 25 
Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 

identified research, reporting bias). 
92-93 

Conclusions 26 Provide a general interpretation of the results in the context of other evidence, and implications for future research.  94-95 

FUNDING 

Funding 27 
Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the 

systematic review.  
No funding 

Source: Moher et al. (2009)  
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Appendix 4. Population in Ghana and Volta Region  

Age Group Total (%) Male (%) Female (%) 

Ghana (total) 26,456,253 (100.0%) 12,955,959 (49.0%) 13,500,294 (51.0%) 

0-14 9,902,939 (37.4%) 5,009,003 (18.9%) 4,893,936 (18.5%) 

15-29 7,370,290 (27.9%) 3,615,123 (13.7%) 3,755,167 (14.2%) 

30-49 5,946,211 (22.5%) 2,825,303 (10.7%) 3,120,908 (11.8%) 

50-64 2,119,761 (8.0%) 1,013,067 (3.8%) 1,106,694 (4.2%) 

65+ 1,117,052 (4.2%) 493,463 (1.9%) 623,589 (2.3%) 

    

Volta (total) 2,378,065 (100%) 1,166,593 (49.1%) 1,211,472 (50.9%) 

0-14 896,506 (37.7%) 462,471 (19.4%) 434,035 (18.3%) 

15-29 605,103 (25.4%) 306,687 (12.9%) 298,416 (12.5%) 

30-49 510,104 (21.5%) 235,386 (9.9%) 274,718 (11.6%) 

50-64 223,416 (9.4%) 102,711 (4.3%) 120,705 (5.1%) 

65+ 142,936 (6.0%) 59,338 (2.5%) 83,598 (3.5%) 

Source: Ghana Statistical Service (2018) 
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Appendix 5. Education Attainment of the Population 4 years and older 

Educational Attainment 
Estimated Population (%) 

Total Male Female 

Total 21,913,914 (100%) 11,114,499 (100%) 10,799,415 (100%) 

None 341,897 (1.6%) 167,318 (1.5%) 174,579 (1.6%) 

Kindergarten 2,035,496 (9.3%) 1,063,818 (9.6%) 971,678 (9.0%) 

Primary 7,122,651 (32.5%) 3,355,878 (30.2%) 3,766,773 (34.9%) 

JSS/JHS 5,326,615 (24.3%) 2,533,324 (22.8%) 2,793,290 (25.9%) 

Middle 1,939,607 (8.9%) 1,010,026 (9.1%) 929,581 (8.6%) 

SSS/SHS 2,894,248 (13.2%) 1,618,149 (14.6%) 1,276,098 (11.8%) 

Secondary 245,938 (1.1%) 169,814 (1.5%) 76,124 (0.7%) 

Voc/Tech/Comm 417,806 (1.9%) 228,777 (2.1%) 189,029 (1.8%) 

Teacher/Agric/Nursing 391,610 (1.8%) 161,919 (1.5%) 229,069 (2.1%) 

Polytechnic 281,424 (1.3%) 188,968 (1.7%) 92,456 (0.9%) 

University (Bachelor) 691,197 (3.2%) 456,315 (4.1%) 234,882 (2.2%) 

University (Post Grad) 119,924 (0.5%) 86,232 (0.8%) 33,692 (0.3%) 

Professional 63,979 (0.3%) 46,557 (0.4%) 11,422 (0.2%) 

Don’t know 41,523 (0.2%) 27,403 (0.2%) 14,121 (0.1%) 

Source: Ghana Statistical Service (2019) 
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Appendix 6. Literacy Rates for the Population 11 years and older by sex 

and locality 

Region 
Sex Locality 

Total 
Male Female Urban Rural 

All regions 80.2 68.5 84.1 62.8 74.1 

Western 83.1 69.9 85.0 69.5 76.4 

Central 86.3 71.1 82.0 74.6 78.2 

Accra 93.6 85.3 90.2 79.6 89.3 

Volta 81.2 66.6 81.3 69.3 73.5 

Eastern 86.9 75.6 87.1 76.0 81.0 

Asanti 88.1 77.7 87.0 75.3 82.6 

Brong Ahafo 75.4 64.5 78.4 62.4 69.8 

Northern 44.3 30.4 55.5 28.1 37.2 

Upper East 55.4 40.6 61.9 43.5 47.5 

Upper West 53.3 39.9 68.9 41.3 46.2 

Source: Ghana Statistical Service (2013)  
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Appendix 7. WASH (Water, Sanitation and Hygiene) Activities  

No. Activity 
Target 

Group 
Duration Frequency Focus of Activity 

1 Classroom activity 

to be led by class 

teacher 

Classes 10 mins 3 times a 

week 

Interactive activity 

teaching and testing 

knowledge 

2 Main school lesson 

during workshop 

time 

Entire 

school 

15 mins Every 2 weeks Teaching knowledge 

and motivating 

pupils for change of 

habits 

3 Repeat (reinforce) 

sessions of main 

school lesson at 

morning assembly 

Entire 

school 

3-5 mins 3 times a 

week 

Reinforcing and 

repeating key 

messages  

4 WASH notice 

using “Talk” 

boards 

Entire 

school 

- Every 2 weeks Reinforcing and 

repeating key 

messages  

5 School health club Selected 

students 

30 mins Every 2 weeks Actively involved in 

advocacy for WASH 

through participatory 

activities  

6 Competitions  All classes/ 

all schools  

- Termly Activities focusing 

on testing knowledge 

dissemination to the 

entire school and 

indirectly parents 

and communities 

7 WASH session 

during PTA 

meeting 

Parents and 

teachers 

20 mins Once a term Advocacy sessions 

on school WASH to 

get support  

8 WASH session 

during SMC 

meeting 

School 

Management 

Committee 

20 mins Once a term Advocacy sessions 

on school WASH to 

get support  

Source: Ghana Education Service (2014)  
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KOREAN ABSTRACT 

 

개발도상국 아동 및 청소년 대상 학교기반 구강보건교육의 효과성 

: 체계적 문헌고찰 및 가나 사례 상황분석 

 

구강 건강은 저작 활동, 발음, 심미적 역할 및 정신적 안녕 등의 역할을 

수행하며 전신 건강과 밀접한 관련성을 가진다. 전 세계적으로 구강 질환의 

부담은 매우 높은 수준이지만 의료서비스 접근성은 여전한 문제로 남아있다. 

생활양식의 변화와 서양화된 식습관으로 특히 개발도상국에서 치아우식증 발

생이 증가하는 추세이다. 초기 구강 질환은 예방과 회복이 가능하기 때문에 

아동과 청소년 인구집단에 대한 구강질환 예방 활동이 개발도상국에서 구강건

강증진을 달성하기 위한 중요한 요소이다.  

구강보건교육의 효과를 검증하기 위해 몇 건의 문헌고찰이 수행되었으나, 

학교기반 구강보건교육에 대한 자료가 부족할 뿐만 아니라 문헌고찰 별로 다

양한 결론이 제시되고 있다. 개발도상국의 구강 문제와 상대적으로 적은 연구

의 비중을 고려하면, 개발도상국 학교기반 구강보건교육의 효과에 대한 검토

가 시의 적절한 것으로 볼 수 있다.  

본 연구의 목적은 기존에 발표된 연구를 통한 체계적 문헌고찰과 가나 

사례 상황분석을 통해 개발도상국 아동 및 청소년 대상 학교기반 구강보건교

육의 효과를 구강보건지식, 행위, 구강위생, 치은 건강과 치아우식증의 측면에

서 검증하는데 있다.  

1995년부터 2019년까지 게재된 연구 중에서 개발도상국 아동 및 청소년 

대상 학교기반 구강보건교육을 제공하고, 구강보건지식, 행위, 구강위생, 치은 

및 치아우식증을 결과 변수로 측정한 연구를 선정하였다. 선정한 연구의 질적 
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평가에는 ‘Risk of Bias (RoB)’와 ‘Risk of Bias Assessment for Non-

randomized Studies (RoBANS)’를 이용하였다. 문헌 검색의 첫 번째 과정에서 

확인된 총 858 건의 연구 중에서 41 건의 본문을 검토하였고, 20 건이 체계

적 문헌고찰에 포함되었다. 선정된 20 건의 연구 중에서 적합한 연구를 메타

분석에 사용하였다.  

분석결과, 구강위생과 치은 건강에 대한 효과크기가 상당한 것으로 나타

났으나, 치아우식증에 대한 효과는 통계적으로 유의하지 않았다. 대부분의 연

구는 초등학생을 대상으로 하였고, 강의법과 시범실습이 교육의 주된 방법으

로 사용되었다. 교육 자료는 내용의 구성방법과 해당 자료에 대한 친숙도에 

따라 선정할 수 있다. 구강보건전문가 뿐만 아니라 선생님과 또래집단 역시 

교육자로 활용이 가능하다. 장기적 효과를 위해 반복 및 강화 교육이 중요하

며, 학교기반 구강보건교육은 국가별 상황과 필요에 따라 지속 가능한 형태로 

조직되고 실행되어야 한다.  

가나의 아동 및 청소년 집단에서 부족한 구강보건지식과 자가 구강위생

관리로 인한 불량한 구강위생과 높은 치은염이 도드라지게 나타나고 있다. 따

라서 가나 상황에 적합한 학교기반 구강보건교육에 대한 요구도 파악과 실행 

방안을 고안하는 것이 시급한 문제이다. 구강보건교육을 계획하는데 중요한 

정부 차원의 구강보건현황 자료를 통해 정확한 요구도를 파악하고 교육내용을 

선정해야 한다. 또한 보건교육의 핵심 요소인 보건의료, 교육방법, 발달과정, 

그리고 사회정치적 문제를 고려한 보건과 교육 부문 간의 협력이 필요하다.  
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